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Preface

Technical Release 55 (TR-55) presents simplified
procedures to calculate storm runoff volume, peak -
rate of discharge, hydrographs, and storage volumes
required for floodwater reservoirs. These procedures
are applicable in small watersheds, especially
urbanizing watersheds, in the United States. First _ T
issued by the Soil Conservation Service (SCS) in
January 1975, TR-55 incorporates current SCS
procedures. This revision includes results of recent
research and other changes based on experience with
use of the original edition.

The major revisions and additions are—

1. A flow chart for selecting the appropriate
procedure;

2. Three additional rain distributions;

3. Expansion of the chapter on runoff curve
numbers; ’

4. A procedure for calculating travel times of
sheet flow;

5. Deletion of a chapter on peak discharges;

6. Modifications to the Graphical Peak Discharge
method and Tabular Hydrograph method;

. A new storage routing procedure;

7
8. Features of the TR-55 computer program; and
9. Worksheets.

This revision was prepared by Roger Cronshey,
Hydraulic Engineer, Hydrology Unit, SCS,
Washington, DC; Dr. Richard H. McCuen, Professor
of Civil Engineering, University of Maryland, College
Park, MD; Norman Miller, Head, Hydrology Unit,
SCS, Washington, DC; Dr.Walter Rawls,
Hydrologist, Agricultural Research Service,
Beltsville, MD; Sam Robbins {deceased), formerly
Hydraulic Engineer, SCS, South National Technical
Center (NTC), Fort Worth, TX; and Don Woodward,
Hydraulic Engineer, SCS, Northeast NTC, Chester,
PA. Valuable contributions were made by John
Chenoweth, Stan Hamilton, William Merkel, Robert
Rallison (ret.), Harvey Richardson, Wendell Styner,
other SCS hydraulic engineers, and Teresa Seeman.

Revised June 1986
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Metric conversions

The English system of units is used in this TR. To
convert to the International System of units (metric),
use the following factors:

‘From English unit To metric unit Multiply by
Acre Hectare 0.405
Square mile Sqguare kilometer 2.59
Cubic feet per second Cubic meters per second 0.0283
Inch Millimeter 254
Feet per second Meters per second 0.3048
Acre-foot Cubie meter 1233.489
Cubic foot . Cubic meter ’ 0.0283

Perform rounding operations as appropriate to
indicate the same level of precision as that of the
original measurement. For example:

1.

2.

3.

v

A stream discharge is recorded in cubic feet per
second with three significant digits.

Convert stream discharge to cubic meters per
second by multiplying by 0.0283.

Round to enough significant digits so that, when

converting back to cubic feet per second, you
obtain the original value (step 1) with three
significant digits.

{210-VI-TR-55, Second Ed., June 1986)
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Symbol Unit-- -  Definition - - I
8 - - -ft2 .Cross sectional flow. area :
A mi2 Drainage area
CN- Runoff curve number I
CN,. B . Composite runoff curve )
number :
CN, Pervious runoff curve number
Enax Maximum stage l
Fy Pond and swamp adjustment
factor
Hy ft Head over weir crest l
1, in Initial abstraction
L ft Flow length
Ly ft Weir crest length I
m Number of flow segments
n Manning’s roughness
coefficient
P in Rainfall I
Pimp Percent imperviousness
Ps in Two-year frequency, 24-hour s
rainfall v I
Pw ft Wetted perimeter
q cfs Hydrograph coordinate
ai efs Peak inflow discharge I
do cfs Peak outflow discharge
dp cfs Peak discharge
qt esm/in Tabular hydrograph unit
discharge I
Tu esmfin Unit peak discharge
Q in Runoff
r ft Hydraulic radius l
R Ratio of unconnected
impervious area to total
impervious area
S ft/ft Slope of hydraulic grade line l
S in Potential maximum retention
after runoff begins
t hr Hydrograph time '
T, hr Time of concentration
Ty hr Time to peak
T hr Travel time I
v ft/s Average velocity
Vi acre-ft, ft3, 'Runoff volume
or water-
shed-inch I
Vg acre-ft, ft3, Storage volume .
or water-
shed-inch I

Definitions of symbols



Chapter 1: Introduction

The conversion of rural land to urban land usually
increases erosion and the discharge and volume of
storm runoff in a watershed. It also causes other
problems that affect soil and water. As part of

. programs established to alleviate these problems,

engineers increasingly must assess the probable

‘effects of urban development, as well as design and

implement measures that will minimize its adverse
effects. '

Technical Release 55 (TR-55) presents simplified
procedures for estimating runoff and peak discharges
in small watersheds. In selecting the appropriate
procedure, consider the scope and complexity of the
problem, the available data, and the acceptable level
of error. While this TR gives special emphasis to
urban and urbanizing watersheds, the procedures
apply to any small watershed in which certain
limitations are met.

Effects of urban development

An urban or urbanizing watershed is one in which
impervious surfaces cover or will soon cover a
considerable area. Impervious surfaces include roads,
sidewalks, parking lots, and buildings. Natural flow
paths in the watershed may be replaced or
supplemented by paved gutters, storm sewers, or
other elements of artificial drainage.

Hydrologic studies to determine runoff and peak
discharge should ideally be based on long-term
stationary streamflow records for the area. Such
records are seldom available for small drainage
areas. Even where they are available, accurate
statistical analysis of them is usually impossible
because of the conversion of land to urban uses
during the period of record. It therefore is necessary
to estimate peak discharges with hydrologic models
based on measurable watershed characteristics. Only
through an understanding of these characteristics

-and experience in using these models can we make

sound judgments on how to alter model parameters
to reflect changing watershed conditions.

Urbanization changes a watershed’s response to
precipitation. The most common effects are reduced
infiltration and decreased travel time, which
significantly increase peak discharges and runoff.
Runoff is determined primarily by the amount of
precipitation and by infiltration characteristics -
related to soil type, soil moisture, antecedent rainfall,

. cover type, impervious surfaces, and surface

retention. Travel time is determined primarily by
slope, length of flow path, depth of flow, and
roughness of flow surfaces. Peak discharges are
based on the relationship of these parameters and on
the total drainage area of the watershed, the location
of the development, the effect of any flood control
works or other natural or manmade storage, and the
time distribution of rainfall during a given storm
event.

The model described in TR-55 begins with a rainfall
amount uniformly imposed on the watershed over a
specified time distribution. Mass rainfall is converted
to mass runoff by using -a runoff curve number (CN).
CN is based on soils, plant cover, amount of
impervious areas, interception, and surface storage.
Runcff is then transformed into a hydrograph by
using unit hydrograph theory and routing procedures
that depend on runoff travel time through segments
of the watershed.

For a description of the hydrograph development
method used by -3CS, see chapter 16 of the SCS
National Engineering Handbook, Section
4—Hydrology (NEH-4) (SCS 1985). The routing
method (Mcedified Att-Kin) is explained in appendixes
G and H of draft Technical Release 20 (TR-20) (SCS
1983).

Rainfall

TR-55 includes four regional rainfall time
distributions. See appendix B for a discussion of how
these distributions were developed.

All four distributions are for a 24-hour period. This
period was chosen because of the general availability
of daily rainfall data that were used to estimate
24-hour rainfall amounts. The 24-hour duration spans
most of the applications of TR-55.

(210-VI-TR-55, Second Ed., June 1986) 1-1
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One critical parameter in the model is time of
concentration (T.), which is the time it takes for
runoff to travel to a point of interest from the
hydraulically most distant point. Normally a rainfall
duration equal to or greater than T, is used.
Therefore, the rainfall distributions were designed to
contain the intensity of any duration of rainfall for
the frequency of the event chosen. That s, if the
10-year frequency,-24-hour rainfall is used, the most
intense hour will approximate the 10-year, 1-hour
rainfall volume.

Runoff

To estimate runoff from storm rainfall, SCS uses the
Runoff Curve Number (CN) method (see chapters 4
through 10 of NEH-4, SCS 1985). Determination of
CN depends on the watershed’s soil and cover
conditions, which the mode! represents as hydrologic
soil group, cover type, treatment, and hydrologic
condition. Chapter 2 of this TR discusses the effect
of urban development on CN and explains how to
use CN to estimate runoff.

Time parameters

Chapter 3 describes a method for estimating the
parameters used to distribute the runoff into a
hydrograph. The method is based on veloeities of
flow through segments of the watershed. Two major
parameters are time of concentration (T,) and travel
time of flow through the segments (T¢). These and
the other parameters used are the same as those
used in accepted hydraulic analyses of open channels.

Many methods are empirically derived from actual
runoff hydrographs and watershed characteristics.
The method in chapter 8 was chosen because it is
basic; however, other methods may be used.

Peak discharge and hydrographs

Chapter 4 desecribes a method for approximating
peak rates of discharge, and chapter 5 describes a
method for obtaining or routing hydrographs. Both

4
methods were derived from hydrographs prepared t
procedures outlined in chapter 16 of NEH-4 (SCS
1985). The computations were made with a
computerized SCS hydrologic model, TR-20 (SCS
1983).

The methods in chapters 4 and 5 should be used in
accordance with specific guidelines. If basic data are _
improperly prepared or adjustments not properly
used, errors will result. I

Storage effects l

Chapter 6 outlines procedures to account for the
effect of detention-type storage. It provides a
ghorteut method to estimate temporary flood storag
based on hydrologic data developed from the
Graphical Peak Discharge or Tabular Hydrograph
methods. l

By increasing runoff and decreasing travel times,
urbanization can be expected to increase downstreall
peak discharges. Chapter 6 discusses how flood
detention can modify the hydrograph so that, ideally,
downstream peak discharge is reduced approximatell
to the predevelopment condition. The shortcuts in
chapter 6 are useful in sizing a basin even though

the final design may require a more detailed analysil

Selecting the appropriate procedures

Figure 1-1 is a flow chart that shows how to select
the appropriate procedures to use in TR-65. In the
figure, the diamond-shaped box labeled “Subareas l
required?” directs the user to the appropriate
method based on whether the watershed needs to b
divided into subareas. Watershed subdivision is '
required when significantly different conditions
affecting runoff or timing are present in the
watershed—for example, if the watershed has wide]'
differing curve numbers or nonhomogeneous slope

patterns.

1.9 (210-VI-TR-55, Second Ed., June 1986) l



START

TR-55
not
applicable

Hydrograph
required?

Graphical Tabular

Peak Subareas Hydrograph
Discharge required? method
method

Compute Compute
watershed subareas’
runoff ' runof £
(chapter 2) (chapter 2)
Compute Compute
watershed ’ subareas’

Te T and T,
(chapter 3) (chapter 3)
Compute Compute
peak tabular
discharge hydrograph
(chapter 4} (chapter 5)

Compute
Storage storage
effect effect

required?

(chapter 6)

!

J

Figure 1-1.—Flow chart for selecting the appropriate procedures in TR-55.

(210-VI-TR-65, Second Ed., June 1986)
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Limitations

To save time, the procedures in TR-55 are simplified
by assumptions about some parameters. These
simplifications, however, limit the use of the
procedures and can provide results that are less
accurate than more detailed methods. The user
should examine the sensitivity of the analysis being
conducted to a variation of the peak discharge or
hydrograph. To ensure that the degree of error is
tolerable, specific limitations are given in chapters 2
through 6. Additional general constraints to the use
of TR-55 are as follows:

o The methods in this TR are based on open and
unconfined flow over land or in channels. For
large events during which flow is divided between
sewer and overland flow, more information about
hydraulics than is presented here is needed to
determine T,.. After flow enters a closed system,
the discharge can be assumed constant until
another flow is encountered at a junction or
another inlet. '

» Both the Graphical Peak Discharge and Tabular
Hydrograph methods are derived from TR-20 (SCS
1983) output. Their accuracy is comparable; they
differ only in their products. The use of T, permits
them to be used for any size watershed within the
scope of the curves or tables. The Graphical
method (chapter 4) is used only for hydrologically
homogeneous watersheds because the procedure is
limited to a single watershed subarea. The Tabular
method (chapter 5) can be used for a
heterogeneous watershed that is divided into a
number of homogeneous subwatersheds.
Hydrographs for the subwatersheds can be routed
and added.

» The approximate storage-routing eurves {(chapter
6) should not be used if the adjustment for
ponding (chapter 4) is used. These storage-routing
curves, like the peak discharge and hydrograph
procedures, are generalizations derived from
TR-20 routings.

1-4 (210-VI-TR-55, Second Ed., June 1986)-



Chapter 2: Estimating runoff

SCS Runoff Curve Number method

The SCS Runoff Curve Number (CN) method is
described in detail in NEH-4 (SCS 1985). The SCS
runoff equation is '

P-1
Q= TP (Eq. 211
(P-1)+8
where
Q = runoff (in),

lae}
i

rainfall (in),

potential maximum retention after runoff
begins (in), and

I, = initial abstraction (in).

w
i

Initial abstraction (I,) is all losses before runoff
begins. It includes water retained in surface
depressions, water intercepted by vegetation,
evaporation, and infiltration. I, is highly variable but
generally is correlated with soil and cover
parameters. Through studies of many small
agricultural watersheds, I, was found to be
approximated by the following empirical equation:

I, = 0.28. [Eg. 2-2]
By removing I, as an independent parameter, this
approximation allows use of a combination of S and P

to produce a unique runoff amount. Substituting
equation 2-2 into equation 2-1 gives

Q- (P-0282

[Eq. 2:3]
® +0.89)

S is related to the soil and cover conditions of the
watershed through the CN..CN has a range of 0 to
100, and S is related to CN by

s = 1000 _qp,
CN

Figure 2-1 and table 2-1 solve equations 2-3 and 2-4
for a range of CN’s and rainfall.

[Eq. 24]

(210-VI-TR-55, Second Ed., June 1986)

Factors considered in determining
runoff curve numbers

The major factors that determine CN are the
hydrologic soil group (HSG), cover type, treatment.
hydrologic condition, and antecedent runoff conditic
(ARC). Another factor considered is whether
impervious areas otitlet directly to the drainage
system (connected) or whether the flow spreads ove
pervious areas before entering the drainage system
(unconnected). Figure 2-2 is provided to aid in
selecting the appropriate figure or table for
determining curve numbers.

CN's in table 22 (a to d) represent average
antecedent runoff condition for urban, cultivated
agricultural, other agricultural, and arid and semiari
rangeland uses. Table 2-2 assumes impervious areas
are directly connected. The following sections explai
how to determine CN’s and how to modify them for
urban conditions.

Hydralogic soil groups

Infiltration rates of soils vary widely and are affectec
by subsurface permeability as well as surface intake
rates. Soils -are classified into four HSG’s (A, B, C,
and D) according to their minimum infiltration rate,
which is obtained for bare soil after prolonged
wetting. Appendix A defines the four groups and
provides a list of most of the soils in the United
States and their group classification. The soils in the
area of interest may be identified from a soil survey
report, which can be obtained from local SCS offices
or soil and water conservation district offices.

Most urban areas are only partially covered by
impervious surfaces: the soil remains an important
factor in runoff estimates. Urbanization has a greater

-effect on runoff in watersheds with soils having high

infiltration rates (sands and gravels) than in
watersheds predominantly of silts and clays, which
generally have low infiltration rates.

Any disturbance of a soil profile can significantly
change its infiltration characteristics. With
urbanization, native soil profiles may be mixed or
removed or fill material from other areas may be
introduced. Therefore, a method based on soil

2-1
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texture is given in appendix A for determining the
HSG classification for disturbed soils.

Cover type

Table 2-2 addresses most cover types, such as
vegetation, bare soil, and impervious surfaces. There

are a number of methods for determining cover type.

The most common are field reconnaissance, aerial
photographs, and land use maps.

Treatment

Treatment is a cover type modifier (used only in
table 2-2b) to describe the management of cultivated
agricultural lands. It includes mechanical practices,
such as contouring and terracing, and management
practices, such as crop rotations and reduced or no
tillage.

Hydrologic condition

Hydrologic conditior indicates the effects of cover
type and treatment on infiltration and runoff and is
generally estimated from density of plant and residue
cover on sample areas. Good hydrologic condition
indicates that the soil usually has a low runoff
potential for that specific hydrologie soil group, cover
type, and treatment. Some factors to consider in
estimating the effect of cover on infiltration and
runoff are (a) canopy or density of lawns, crops, or
other vegetative areas; (b) amount of year-round
cover; (¢) amount of grass or close-seeded legumes in
rotations; (d) percent of residue cover; and (e) degree
of surface roughness.

Table 2-1.—Runoff depth for selected CN’s and rainfall amounts?

Runoff depth for curve number of—

Rainfall 40 45 50 55 60 65 70 7 80 85 90 95 98
inches -
1.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.08 0.17 032 0.56 0.79
1.2 .00 .00 .00 .00 .00 .00 .03 07 15 27 .46 .74 99
14 .00 .00 .00 .00 .00 02 .06 13 24 .39 .61 .92 1.18
1.6 00 . .00 .00 .00 .01 .05 a1 .20 34 52 .76 1.11 1.38
1.8 .00 .00 .00 .00 .03 .09 A7 29 44 .65 93 1.29 1.68
2.0 .00 .00 .00 .02 .06 .14 .24 38 .56 .80 1.09 1.48 1.77
25 .00 .00 02 .08 A7 .30 46 65 .89 1.18 1.53 1.96 2.27
3.0 .00 .02 .09 19 .33 .21 1 .96 1.25 1.59 1.98 2.45 2.1
3.5 .02 .08 .20 .35 .53 75 1.01 1.30 1.64 2.02 2.45 294 327
4.0 .06 .18 .33 b3 76 1.03 1.33 1.67 2.04 246 2.92 343 3.7
45 14 30 50 14 1.02 1.33 1.67 2.05 2.46 291 3.40 3.92 4.26
50 24 .44 .69 .98 1.30 1.65 2.04 2.45 2.89 3.37 3.88 442 4.76
6.0 .50 .80 1.14 1.52 1.92 2.35 2.81 3.28 3.78 4.30 4.85 541 5.76
7.0 .84 1.24 1.68 2.12 2.60 3.10 3.62 4.15 4.69 5.25 5.82 6.41 6.76
80 1.25 1.74 2.25 2.78 3.33 3.89 4.46 5.04 5.63 6.21 6.81 7.40 7.76
9.0 1.71 2.29 2.88 3.49 4.10 4.72 5.33 5.95 6.57 7.18 7.79 8.40 8.76
10.0 2.23 2.89 3.56 4.23 4.90 5.56 6.22 6.88 7.52 8.16 8.78 9.40 9.76
11.0 2.78 3.52 4.26 5.00 5.72 6.43 7.13 781 8.48 9.13 9.77 1039 10.76
12.0 3.38 4.19 5.00 5.79 6.56 7.32 8.05 8.76 945 1011 10.76 11.39 11.76
13.0 4.00 4.89 5.76 6.61 742 8.21 8.98 9.711 1042 1110 11.76 1239 . 12.76
14.0 4.65 5.62 6.55 7.44 8.30 9.12 991 1067 1139 12.08 1275 13.39 13.76
15.0 5.33 6.36 7.35 8.29 9.19 10.04 1085 11.63 1237 13.07 13.74 1439  14.76
nterpolate-the values shown to obtain runoff depths for CN's or rainfall amounts not shown.
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Figure 2-2.—Flow chart for selecting the appropriate figure or table for determining runoft curve numbers.
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Table 2-2a.—Runoff curve numbers for urban areas!

Curve numbers for. .
Cover description hydrologic soil group—

Average percent”
Cover type and hydrologic condition impervious area? A B - C D

Fully developed urban areas (vegetation established)

Open space (lawns, parks, golf courses, cemeteries,

ete.)s: )
Poor condition (grass cover < 50%) .............. 68 79 86 89
Fair condition (grass cover 50% to 75%)........... 49 69 79 84
Good condition (grass cover > T5%) .............. 39 61 74 80

Impervious areas:
Paved parking lots, roofs, driveways, ete. _ _
(excluding right-of-way). ......................... 98 98 98 98
Streets and roads:
Paved; curbs and storm sewers (excluding

right-of-way). ..o 98 98 98 98
Paved; open ditches (including right-of-way) ....... 83 89 92 93
Gravel (including right-of-way) ................... 76 85 89 91
Dirt (including right-of-way) ..................... 72 82 87 89

Western desert urban areas:
Natural desert landscaping (pervious areas only)... 63 77 85 88

Artificial desert landscaping (impervious weed
barrier, desert shrub with 1- to 2-inch sand

or gravel mulch and basin borders). .............. 96 96 96 96
‘Urban districts:
Commercial and business..............covvvenennn. 85 89 92 94 95
Industrial .. ... i e 72 81 88 N 93
Residential districts by average lot size:
1/8 acre or less (town houses)...................... 65 7 85 90 92
14 aere o e e 38 61 5 83 87
1/ aCre oo e e 30 57 T2 81 86
12 acre . e 25 54 70 80 85
1 aCrC c i e e 20 51 68 79 84
2 AT i e e e e e 12 46 65 7 82

Developing urban areas

Newly graded areas (pervious areas only,

no vegetation) ... L Lo 7 86 91 94
Idle Jands (CN's are determined using cover types

similar to those in table 2-2c).

1Average runoff condition, and I, = 0.2S.

2The average percent impervious area shown was used to develop the composite CN's. Other assumptions are as follows: impervious areas
are directly connected to the drainage system, impervious areas have a CN of 98, and pervious -areas are considered equivalent to open
spuce in good hydrologic condition. CN's for other combinations of conditions may be computed using figure 2-3 or 2-4.

SCN's shown are equivalent to those of pasture. Composite CN's may be computed for other combinations of open space cover type.
4Composite CN's tor natural desert landseaping should be computed using figures 23 or 2-4 based on the impervious area percentage (CN
= 98) und the pervious area CN. The pervious area CN's are assumed equivalent to desert shrub in-poor hydrologic condition.
5Composite CN’s to use for the design of temporary measures during grading and construetion should be computed using figure 2-3 or 2-4,
based on the degree of development (impervious area percentage) and the CN's for the newly graded pervious areas.
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Table 2-2b.—Runoff curve numbers for cultivated agricultural lands!'

Curve numbers for

Cover description hydrologic soil group—
: Hydrologic
Cover type Treatment? condition3 A B C D
Fallow Bare soil - 77 86 91 94
Crop residue cover (CR) Poor 76 85 90 93
Good 74 83 88 90
Row crops Straight row (SR) Poor ' 72 81 88 91
Good 67 78 85 &9
SR + CR Poor 71 80 87 90
Good 64 75 82 &5
Contoured (C) Poar 70 79 84 88
Good 65 75 32 36
C +CR Poor 69 78 83 87
Good 64 74 81 85
Contoured & terraced (C&T) Poor 66 74 80 82
Good 62 71 78 81
C&T + CR Poor 65 73 79 81
Good 61 70 77 80
Small grain SR ' Poor 65 76 84 88
Good 63 5 83 7
SR + CR Poor 64 75 83 86
Good 60 72 80 84
C Poor 63 74 82 85
Good 61 73 81 84
C +CR Poor 62 3 81 84
Good 60 72 80 83
C&T Poor 61 72 79 82
Good 59 ~ 70 78 81
C&T + CR Poor 60 71 78 81
Good 58 69 77 30
Close-seeded SR Poor 66 7 85 39
or broadcast Good 58 72 81 85
tegumes or C Poor 64 75 83 85
rotation Good 55 69 78 83
meadow C&T Poor 63 73 80 83
‘ Good ' 51 67 76 80

tAverage runoff condition, and I, = 0.2,
2Cap residne corer applies only if residue is on at least 5% of the surface throughout the year.
sHydrologic condition is based on combination of factors that affect infiltration and runoff, including (2) density and canopy of vegetative
areas, th) amount of yearround cover, (¢} amount of grass or close-seeded legumes in’ rotations, (d) percent of residue cover on the land sur-
face (good = 20%), and (e) degree of surface roughness.

Po: Factors impair infilteation and tend to inerease runoff.

Good: Factors encourage average and better than average infiltration and tend to decrease runoff.

2.6 : (210-VI-TR-55, Second Ed., June 1986)



Table 2-2¢.—Runoff curve numbers for other agricultural lands?

Curve numbers for

Cover description » hydrologic soil group—
Hydrologic

Cover type condition A B C D
Pasture, grassland, or range—continuous Poor 68 79 86 89
forage for grazing.? : Fair 49 69 79 84
Good 39 ©61 74 30
Meadow—continuous grass, protected from — 30 58 71 78

grazing and generally mowed for hay.
Brush—brush-weed-grass mixture with brush Poor 48 67 7 83
the major element.? Fair 35 56 70 7
) Good 430 48 65 73
Woods—grass combination (orchard Poor 57 73 82 86
or tree farm).s Fair 43 G5 76 82
Good 32 58 72 79
Woods 8 Poor 45 66 77 83
Fair 36 60 73 79
Good 430 55 70 7
Farmsteads—buildings, lanes, driveways, - 59 74 82 86

and surrounding lots.

1Average runoff condition, and I, = 0.2S.

2Poor: <30% pround cover or heavily grazed with no mulch.
Fair: 50 to 7% ground cover and-not heavily grazed.
Good:  >75% ground cover and lightly or only occasionally grazed.

FPoor: <50% ground cover.
Fedr: 80 to 7% ground cover.
Good: > T5% ground cover.

dActual curve number is less than 30; use CN = 30 for runoff computations.

SCN's shown were computed for areas with 50% woods and 50% grass (pasture) cover. Other combinations of conditions may be computed
from the CN's fur woods and pasture.
6'00r; Forest litter. small Lrees, and brush are destroyed by heavy grazing or regular bming.

Fair:  Woods are grazed but not burned, and some forest litter covers the soil.
Good: Wouds are protected from grazing, and litter and brush adequately cover the soil.

(210-VI-TR-55, Second Ed., June 1986)
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Table 2-2d.—Runoff curve numbers for arid and semiarid rangelands?

Curve numbers for

Cover description hydrologic soil group—

Hydrologic
Cover type . condition? A3 B C

Herbaceous—mixture of grass, weeds, and Poor 80 87 93

low-growing brush, with brush the Fair 71 81 89

minor element. Good 62 74 85

Oak-aspen—mountain brush mixture of oak brush, Poor 66 74 79

aspen, mountain mahogany, bitter brush, maple, Fair 48 57 63

and other brush. Good 30 41 48

Pinyon-juniper—pinyon, juniper, or both; Poor 75 85 89

grass understory. Fair 58 73 80

Good 4] 61 71

Sogebrush with grass understory. Poor 67 80 85

Fair 51 63 70

Good 35 47 55

Desert shrub—major plants include salthush, Poor 63 77 85 88

greasewood, creosotebush, blackbrush, bursage, Fair 55 72 81 86

palo verde, mesquite, and cactus. Good 49 68 79 84

1Average runoff condition, and I, = 0.28. For.range in humid regions, use table 2-2¢.

2loor: <30% ground cover (litter, grass, and brush overstory).

Fair: 30 to 70% ground cover.
Good: >T0% ground cover.

3Curve numbers for group A have been developed only for desert shrub.

2-8 © (210-VI-TR-55, Second Ed., June 1986)
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Antecedent runoff condition

The index of runoff potential before a storm event is
the antecedent runoff condition (ARC). ARC is an
attempt to account for the variation in CN at a site
from storm to storm. CN for the average ARC at a
site is the median value as taken from sample rainfall
and runoff data. The CN’s in table 2-2 are for the
average ARC, which is used primarily for design
applications. See NEH-4 (SCS 1985) and Rallison and
Miller (1981) for more detailed discussion of storm-to-
storm variation and a demonstration of upper and
lower enveloping curves.

Urban impervious area modifications

Several factors, such as the percentage of impervious
area and the means of conveying runoff from
impervious areas to the drainage system, should be
considered in computing CN for urban areas (Rawls
et al., 1981). For example, do the impervious areas
connect directly to the drainage system, or do they
outlet onto lawns or other pervious areas where
infiltration can occur?

Connected impervious areas

An impervious area is considered connected if runoff
from it flows directly into the drainage system. It is
also considered connected if runoff from it occurs as
concentrated shallow flow that runs over a pervious
area and then into a drainage system.

Urban CN'’s (table 2-2a) were developed for typical
land use relationships based on specific assumed
percentages of impervious-area. These CN values
were developed on the assumptions that (a) pervious
urban areas are equivalent to pasture in good
‘hydrologic condition and (b) impervious areas have a
CN of 98 and are directly connected to the drainage
system. Some assumed percentages of impervious
area are shown in table 2-2a.

If all of the impervious area is directly connected to
the drainage system, but the impervious area
percentages or the pervious land use assumptions in
table 2-2a are not applicable, use figure 2-3 to
compute a composite CN. For example, table 2-2a
gives a CN of 70 for a %-acre lot in HSG B, with an

(210-VI-TR-55, Second Ed., June 1936)

assumed impervious area of 25 percent. However, if
the lot has 20 percent impervious area and a
pervious area CN of 61, the composite CN obtained
from figure 2-3 is.68. The CN difference between 70
and 68 reflects the difference in percent impervious
area. : .

Unconnected impervigus areas

Runoff from these areas is spread over a pervious
area as sheet flow. To determine CN when all or
part of the impervious area is not directly connected
to the drainage system, (1) use figure 2-4 if total
impervious area is less than 30 percent or (2) use
figure 2-3 if the total impervious area is equal to or
greater than 30 percent, because the absorptive
capacity of the remaining pervious areas will not
significantly affect runoff.

When impervious area is less than 30 percent, obtain
the composite CN by entering the right half of figure
2-4 with the percentage of total impervious area and
the ratio of total unconnected impervious area to
total impervious area. Then move left to the
appropriate pervious CN and read down to find the
composite CN. For example, for a %-acre lot with 20
percent total impervious area (75 percent of which is
unconnected) and pervious CN of 61, the composite
CN from figure 2-4 is 66. If all of the impervious
area is connected, the resulting CN (from figure 2-3)
would be 68.

2-9
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Runoff

When CN and the amount of rainfall have been
determined for the watershed, determine runoff by
using figure 2-1, table 2-1, or equations 2-3 and 2-4.
The runoff'is usually rounded to the nearest
hundredth of an inch.

Limitations

« Curve numbers describe average conditions that
are useful for design purposes. If the rainfall
event used is a historieal storm, the modeling
accuracy decreases.

o Use the runoff curve number equation with
caution when recreating specific features of an
actual storm. The equation does not contain an
expression for time and, therefore, does not
account for rainfall duration or intensity.

e The user should understand the assumption
reflected in the initial abstraction term (I,) and
should ascertain that the assumption applies to the
situation. 1,, which consists of interception, initial
infiltration, surface depression storage,
evapotranspiration, and other factors, was
generalized as 0.2S based on data from
agricultural watersheds (S is the potential
maximum retention after runoff begins). This
approximation can be especially important in an
urban application because the combinationh of
impervious areas with pervious areas can imply a
significant initial loss that may not take place. The
opposite effect, a greater initial loss, can occur if
the impervious areas have surface depressions that
store some runoff. To use a relationship other than
I, = 0.28, one must redevelop equation 2-3, figure
2-1, table 2-1, and table 2-2 by using the original
rainfall-runoff data to establish new S or CN
relationships for each cover -and hydrologic soil

group.

» Runoff from snowmelt or rain on frozen ground
cannot be estimated using these procedures.

-» The CN procedure is less accurate when runoff is
less than 0.5 inch. As a check, use another
procedure to determine runoff.

¢ The SCS runoff procedures apply only to direct
surface runoff: do not overlook large sources of
subsurface flow or high ground water levels that
contribute to runoff. These conditions are often
related to HSG A soils and forest areas that have
been assigned relatively low CN’s in table 2-2,
Good judgment and experience based on stream
gage records are needed to adjust CN’s as
conditions warrant. '

s When the weighted CN is less than 40, use
another procedure to determine runoff.

Examples

Four examples illustrate the procedure for computing
runoff curve number (CN) and runoff (Q) in inches.
Worksheet 2 in appendix D is provided to assist
TR-55 users. Figures 2-5 to 2-8 represent the use of
worksheet 2 for each example. All four examples are
based on the same watershed and the same storm
event.

The watershed covers 250 acres in Dyer County,
northwestern Tennessee. Seventy .percent (175 acres)
is & Loring soil, which is in hydrologie soil group C.
Thirty percent (75 acres) is a Memphis soil, which is
in group B. The event is a 25-year frequency, 24-hour
storm with total rainfall of 6 inches.

Cover type and conditions in the watershed are
different for each example. The examples, therefore,
illustrate how to compute CN and Q for various
situations of proposed, planned, or present
development.

Example 2-1
The present cover type is pasture in good hydrologic

condition. (See figure 2-5 for worksheet 2
information.)

(210-VI-TR-55, Second Ed., June 1986) 2-11



Example 2-2

Seventy percent (175 acres) of the watershed,
consisting of all the Memphis soil and 100 acres of
the Loring soil, is Ye-acre residential lots with lawns
in good hydrologic condition. The rest of the
watershed is scattered open space in good hydrologic
condition. (See figure 2-6.)

Example 2-3

This example is the same as example 2-2, except that
the Yg-acre lots have a total impervious area of 35
percent. For these lots, the pervious area is lawns in
good hydrologic condition. Since the impervious area
percentage differs from the percentage assumed in
table 2-2, use figure 2-3 to compute CN. (See

figure 2-7.) .

Example 2-4

This example is also based on example 2-2, except
that 50 percent of the impervious area associated
with the Ye-acre lots on the Loring soil is
“unconnected,” that is, it is not directly connected to
the drainage system. For these lots, the pervious
area CN (lawn, good condition) is 74 and the
impervious area is 25 percent. Use figure 24 to
compute the CN for these lots. CN’s for the Y%-acre
lots on Memphis soil and the open space on Loring

soil are the same as those in example 2-2. (See figure
2-3.)

212 (210-VI-TR-55, Second Ed., June 1986)
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Worksheet 2: Runoff curve number and runoff

Project Heavcm\\{ Atr?S

By WIR

Location Dyec COV“+\/, Tennessee

Circle one: Developed

1. Runoff curve

pate joli las

Checked ’MV’( Date | 0!3 l&S

number (CN)

Soil name Cover description 1/ Area Product
and CN — of
hydrologic (cover type, treatment, and I [N B CN x area;
group hydrologic condition; ~ 1 i Dacges
percent impervious; o & i0Oni”
unconnected/connected impervious Bl o] ow|B®%
(appendix A) area ratio) R Il s
Mc\mp\lS) D DQS+U re, 300.:1 ca-\c\'n‘x-fo‘f\ &) 30 1830
Lccﬂ_v\j) C Pq 5“('\“.3‘ ﬁood condi Hon .IL} 0 5180
Y/ yse only one GN source per line. Totals = {oo | 71010
N (weighted) = fQtel product T1OlO . o.| e on - -
total area 100 ———t
2. Runoff
Storm #1 Storm #2 Scorm #3
Frequenty seseveecsnvasorecessnsosacannss YO 25‘
Rainfall, P (26-HOUT) «vvsseavsnneecorss in b.O
seetesiersrssteersesansase AN 2'8(

‘Runoff, Q «4s.

(Use P and CN with table 2-1, fig. 2~1,

or eqs. 2-3

and 2-4,)

Figure 2-5.—Worksheet 2 for example 2-1.
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2-14

Project

Worksheet 2: Runoff curve number and runoff

Heayen l’\{ Acres

By W3R

Location

D\{Pf ‘Couv\*’\/l’ Temnesseﬁ

Circle one: Present (Developed !

pate 1ol les

Checked WH Date |& ‘5 ‘85

1S atres res'\deu-‘-\'a,

1. Runoff curve number {CN)

Soil name Cover description 1/ Area Product
and CN = of
hydrologic (cover type, treatment, and R I CN % area
group hydrologic condition; o~ | 9 Macges
percent Iimpervious; @ N1 YN10Omi?
unconnected/connected impervious 2l !l wl0%
(appendix A) area ratio) i el s
{ 25% I‘wpvalws
. o) ) 25
Mewphﬁ B \/7. atvre \o+$, 3005{ Cemd&“"b"\ L 1 S o
259, impervious
Loring, C |z ace Lots , qood comdition |80 loe | Boco
Loring, C | Openm space, goocl cond iHon |14 18 | 8850
_1_/ Use only one CN source per line. Totals = 250 la:eco

13,806
CN (weighted) = total product _ e g

2. Runoff

Frequency voeeeeeesioncrsvoncocasasunnsy

Rainfall, P (24~hour)

Runoff, q ..
{Use P and CN with

ceesecasa

75.2

total area 250 T
yr
serirssessnecsssss 1IN
............. eees An

or eqs., 2-=3 and 2~4,

)

Use G -

Storm #1

Storm #2

Storm #3

FASY

£.0

2.28

Figure 2-6.—-Worksheet 2 for example 2-2.
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Worksheet 2: Runoff curve number and runoff

By, WJI R pate 1ol 185

: A
Project Heoveviy ieres

1
Location Dye=r C—OU’T‘/,T?wV\eSSee.

Checked A3/ Date l0l2]8s

Circle one: Present (Developed

1. Runoff curve number (CN)

(Use P and CN with table 2-1, fig. 2-],
or egs, 2-3 and 2-4,)

Soil name Cover description 1/ Area Product
and CN — of
hydrologic (cover type, treatment, and o CN x area
i ol o
group hydrologic condition; ISR i [Qacres
percent impervious; of O S {0Oni
unconnected/connected impervious D] el 0%
o
(appendix A) area ratic) S e A
35% l‘wporviouf
. , . 4 s
M’?WP\"‘S,B '/z_ acce \c“"s) 3 soel a;nol:‘hzm 1 1< SSSO
35, iwmpervious
Lor‘.lv‘_ﬁ, C \/7_ acree ‘o‘iﬁl 300(4_ ¢ov~;]:+.ovx 82 IOOO BZOO
LDF;V‘SIC_ OFGV\ 5Pace) aood wﬂc];'l"m" —“-{ as §550 .
..l_/ Use only one CN source per line. Totals = ZSO \C‘\BOO
total 300
ON (veighted) - otalproduct AR 99,9 o oy -
total area 250D —
2. Runoff
Storm #1 Storm #2 Storm #3
Frequency soeeseseesressssrosnsrsesssanse YO ZS
Rainfall, P (24~hour) .ivvvesvesnvneases 1N (DUO
Runoff, Q covveiiniinnereriinnans teaens . in 3‘48

Figure 2-7.—Worksheet 2 for example 2-3.
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Pro ject

Worksheet 2: Runoff curve number and runoff

H Eoren ‘]\] A s

By vZ¥

Location Dye¢ COUV‘"T\/ L {esvneasce

Circle one: Present

Date '101”8‘5

Checked ¥/ Date \0\3\83

l. Runoff curve number (CN)

(Use P and CN

Soil name Cover description 1/ Area Product
and CN = of
hydrologic (cover type, treatment, and i CN x area
group hydrologic condition; ~l 7T macges
percent impervious; v o NiOmi?
unconnected/connected impervious 2] el (0%
(appendix A) area ratio) L Bl Il
280 con nected :Mferviouc
. ol 70 s £
,\/1Pw p\mS)B ‘fl acre )o-ls,i 3oaal Corel tion §250
LS jmprrvions Wit 50"73'_“9[
. ) '_Jr_,»\(.uv«nrr. .
LD"'“ﬁl C Yo acce ’o"LSL Food ¢ i +iow 8] 160 7800
Lormg,C Opru 5 prce, Gom condi en| 7y 75 | 555D
i/ Use only one CN source per line. Totals = 280 (sLéOG
total product 18,06
CN - = = =
(weighted) totaliores e 4.4 , Use i
2. Runoff
Storm {1 Storm #2 Storm #3
Frequency esevsssosncrsrnvsoasssenssnsasse YT 25
Rainfall, P (24=hour) .ieeevvvnneasennn. din 5.0
RUNOEE, Q vovevennnerenornavesnnssensaes In 3-lq

with table 2-1, fig. 2-1,

or eqs. 2-3 and 2-4,)

Figure 2-8.—Worksheet 2 for example 2-4.
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Chapter 3: Time of concentration ;and travel time

Travel time (Ty) is the time 1t takes water to travel
from one location to another in a watershed. Ty is a
component, of time of concentration (Ty), which is the
time for runoff to travel from the hydraulically most
distant point of the watershed to a point of interest
within the watershed. T, is computed by summing all
the travel times for consecutive components of the
drainage conveyance system.

T, influences the shape and peak of the runoff
hydrograph. Urbanization usually decreases T,
thereby increasing the peak discharge. But T, can be
increased as a result of (a) ponding behind small or
inadequate drainage systems, including storm drain
inlets and road culverts, or (b) reduction of land slope
through grading. ‘

Factors affecting time of concentration
and travel time

Surface roughness

One of the most significant effects of urban
development on flow velocity is less retardance to
flow. That is, undeveloped areas with very slow and
shallow overland flow through vegetation become
modified by urban development: the flow is then
delivered to streets, gutters, and storm sewers that
transport runoff downstream more rapidly. Travel
time through the watershed is generally decreased.

Channel shape and flow patterns

In small non-urban watersheds, much of the travel
time results from overland flow in upstream areas.
Typically, urbanization reduces overland flow lengths
by conveying storm runoff into a channel as soon as
possible. Since channel designs have efficient
hydraulic characteristics, runoff flow velocity
increases and travel time decreases.

Slope

Slopes may be increased or decreased by
urbanization, depending on the extent of site grading
or the extent to which storm sewers and street
ditches are used in the design of the water

management system. Slope will. tend to increase
when channels are straightened and decrease w
overland flow is directed through storm sewers,
street gutters, and diversions.

Computation of travel time and
time of concentration

Water moves through a watershed as sheet flow
shallow concentrated flow, open channel flow, o1
some combination of these. The type that occur:
function of the conveyance system and is best
determined by field inspection.

Travel time (Ty) is the ratio of flow length to flc
velocity:

—— &
3600 V
where
Ty = travel time (hr),
L = flow length (ft),
V = average velocity (ft/s), and
3600 = conversion factor from seconds to hour

Time of concentration (T.) is the sum of Ty valu
the various consecutive flow segments:

Te =Ty + Ty + ... Ty [E
where

T. = time of concentration (hr) and
m = number of flow segments.

(210-VI-TR-55, Second Ed., June 1986)
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Sheet flow

Sheet flow is flow over plane surfaces. 1t usually
occurs in the headwater of streams. With sheet flow,
the friction value (Manning’s n) is an effective
roughness coefficient that includes the effect of
raindrop impact; drag over the plane surface;
obstacles such as litter, crop ridges, and rocks; and
erosion and transportation of sediment. These n
values are for very shallow flow depths of about 0.1
foot or so. Table 3-1 gives Manning’s n values for
sheet flow for various surface conditions.

For sheet flow of less than 300 feet, use Manning’s
kinematic solution (Overton and Meadows 1976) to
compute Ty

T, = 0.007 (nL)0-8 (Eq. 3-3]
(P)05 0.4

Table 3-1.—Roughness coefficients (Manning’s n) for
) sheet flow

Surface description nt

Smooth surfaces (concrete, asphalt, gravel, or

bare soil) ... 0.011
Fallow (noresidue) ........ooovveiiie vt -0.05
Cultivaled soils:

Residue cover €20% ..., 0.06

Residue cover >20% .......... ... iin.. 0.17
Grass:

Short grass prairie ............co.ii . 0.15

Dense grasses? .. ..vu it iiien i 0.24

Bermudagrass................. e 041
Range (natural) ........... e 0.13
Woods:3

Light underbrush...... FR 0.40

Dense underbrush ... .. ... oL 0.80

'The n values are a composite of information compiled by Engman
(1986).

2Includes species such as weeping lovegrass, bluegrass, buffalo
grass, blue grama grass, and native grass mixtures.

3When selecting n, consider cover to a height of about 0.1 ft. This
is the only part of the plant cover that will ebstruct sheet flow.

where

T; = travel time (hr),
n = Manning’s roughness coefficient (table 3-1),
L = flow length (ft),
Py = 2-year, 24-hour rainfall (in), and
s = slope of hydraulic grade line (land slope,
ft/ft).

This simplified form of the Manning’s kinematic
solution is based on the following: (1) shallow steady
uniform flow, (2) constant intensity of rainfall excess
(that part of a rain available for runoff), (3) rainfall
duration of 24 hours, and (4) minor effect of
infiltration on travel time. Rainfall depth can be
obtained from appendix B.

‘Shallow concentrated flow

After a maximum of 300 feet, sheet flow usually
becomes shallow concentrated flow. The average
veloeity for this flow can be determined from figure
3-1, in which average velocity is a function of
watercourse slope and type of channel. For slopes
less than 0.005 ft/ft, use equations given in appendix
F for figure 3-1. Tillage can affect the direction of
shallow concentrated flow. Flow may not always be
directly down the watershed slope if tillage runs
across the slope.

After determining average velocity in figure 3-1, use
equation 3-1 to estimate travel time for-the shallow
concentrated flow segment.

Open channels

Open channels are assumed to begin where surveyed
cross section information has been obtained, where
channels are visible on aerial photographs, or where
blue lines (indicating streams) appear on United
States Geological Survey (USGS) quadrangle sheets.
Manning’s equation or water surface profile
information can be used to estimate average flow
velocity. Average flow velocity is usually determined
for bank-full elevation.

(210-VI-TR-55, Second Ed., June 1986) 3-3



Manning’s equation is

213 g1/2
v - 149 r23 g [Eq. 34]
o
where
V = average velocity (ft/s),
r = hydraulic radius (ft) and is equal to a/p,,,

a = cross sectional flow area (ft2),
pw = wetted perimeter (ft),
s = slope of the hydraulic grade line (channel
slope, ft/ft), and
n = Manning’s roughness coefficient for open
channel flow.

il

Manning’s n values for open channel flow can be
obtained from standard textbooks such as Chow
(1959) or Linsley et al. (1982). After average velocity
is computed using equation 34, Ty for the channel
segment can be estimated using equation 3-1.

Reservoirs or lakes

Sometimes it is necessary to estimate the velocity of
flow through a reservoir or lake at the outlet of a
watershed. This travel time is normally very small
and can be assumed as zero.

Limitations

¢ Manning’s kinematic solution should not be used
for sheet flow longer than 300 feet. Equation 3-3
was developed for use with the four standard
rainfall intensity-duration relationships.

o In watersheds with storm sewers, carefully
identify the appropriate hydraulic flow path to
estimate T.. Storm sewers generally handle only a
small portion of a large event. The rest of the
peak flow travels by streets, lawns, and so oh, to
the outlet. Consult a standard hydraulics textbook
to determine average velocity in pipes for either
pressure or nonpressure flow. '

e The minimum T, used in TR-565 is 0.1 hour.

3-4

o A culvert or bridge can act as a reservoir outlet if -

there is significant storage behind it. The
procedures in TR-55 can be used to determine the
peak flow upstream:of the culvert. Detailed
storage routing procedures should be used to
determine the outflow through the culvert.

Example 3-1

The sketch below shows a watershed in Dyer
County, northwestern Tennessee. The problem is to
compute T, at the outlet of the watershed (point D).
The 2-year 24-hour rainfall depth is 3.6 inches. All
three types of flow occur from the hydraulically most
distant point (A) to the point of interest (D). To
compute T, first determine T, for each segment
from the following information:

Segment AB: Sheet flow; dense grass; slope (s) =
0.01 ft/ft; and length (L) = 100 ft.

Segment BC:  Shallow concentrated flow; unpaved;
s = 0.01 ft/ft; and L. = 1400 ft.
Segment CD: Channel flow; Manning’s n = .05;

flow area (a) = 27 ft2; wetted
perimeter (py) = 28.2 ft; s = 0.005
ft/ft; and L = 7300 ft.

See figure 3-2 for the computations made on
worksheet 3.

100 ft 1,400 ft

r
v

(not to scale)
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Sheet flow (Applicable to Tc only) Segment ID /\B
DENSE
1. Surface description (table 3-1) .......uunns GRASS
2. Manning’s roughness coeff., n (tahle 3-1) .. 0.2 L*
3. Flow length, L (total L < 300 £t) «vvvernnns ge | 100

Worksheet 3: Time of concentration (Tc) or travel time (Tt)

Project H eavem\i ACfCS By Dw Date lOlGlBS
Location -D\f'( Coun ¥) Tewnessee Checked X Date )0‘8'85.

Circle one: Present ( Developed\

Circle one: ® Tt through subarea

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments.

4. Two-yr 24-hr rainfall, Py cetiiiiniaaiiainn, in 3‘6

5. Land S10Pe, 'S seeeseasvconsessnnacsrassrassss EL/fE O-ol

0.8 ’ '
6. T = 0.007 (nL) Compute T, ...... hr O30+ = O°3O
t 0.5 0.4 t
P s
2
Shallow concentrated flow Segment ID BC
7. Surface description (paved or umpaved) ..... UV\PO"CA

8. Flow length, L eeveesseevoercancsssnsrssnnas ft JL\.OO

9. Watercourse SLOPE, S seveeeerenssesnecsnssss £t/ | OO\

10. Average velocity, V (ffrgure 3-1) .civvcesves ft/s \- 6

Compute T

L
LT, = 3500 v

Channel flow Segment ID CD

12, Cross sectional flow area, 8 sesesvrssersess ft'2 27

28.2

13. VWetted perimeter, Py sessssoneriaiecriaseins ft

14, Hydraulic radius, t =P_a_ Compute I vovesns ft O.qs-]
w
15, Channel S10pe, 5 sevesessvnsocnesnsnssssanss EL/EL O.DOS-

e e (O0.24]4] -lo.24]

16, Manning’s roughness coeff., N tiervnreeeenss O-DS
2/3 1/2 .
17, v = 1.49 rn 8 Compute V ....... ft/s 2005
18, Flow 1ength, L eiverrvevrvnnnnneasseeeeeens. fr | | DOO
L ]+[ -
19. T = e Compute T, ......  hr 0.9% 0.89
: 2
20. Watershed or subarea Tc or Tt (add Tt in-steps 6, 11, and 19) .,..000 hr |.5_,

Figure 3-2.—Worksheet 3 for example 3-1.
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Chapfer 4: Graphical Peak Discharge method

This chapter presents the Graphical Peak Discharge
method for computing peak discharge from rural and
urban areas. The Graphical method was developed
from hydrograph analyses using TR-20, “Computer
Program for Project Formulation—Hydrology” (SCS
1983). The peak discharge equation used is

Qp = (luAmQFp (Eq. 4-1]

where

qp = peak discharge (cfs);

qu = unit peak discharge (csm/in);
A, = drainage area (mi2),

Q = runoff (in); and

F, = pond and swamp adjustment factor.

The input requirements for the Graphical method are
as follows: (1) T, (hr), (2) drainage area (mi2), (3)
appropriate rainfall distribution (I, IA, II, or III), (4)
24-hour rainfall (in), and (5) CN. If pond and swamp
areas are spread throughout the watershed and are

Rainfall (P}, inches

Figure 4-1.—Variation of L/P for P and CN.

Table 4-1.—I, values for runoff curve numbers

not considered in the T, computation, an adjustment niifg:r (ilxi) xg\r]rllkt;' (ilg)
for pond and swamp areas is also needed.

40 3.000 70 0.857

41 2.878 71 0.817

. : 42 2.762 72 0.778

Peak discharge computation 43 o601 5 0740

44 2.545 74 0.703

4 2.444 75 0.667
For a selected rainfall frequency, the 24-hour rainfall 42 2.§48 7; o.ggz
(P) is obtained from appendix B or more detailed 47 . 2955 77 0.597
local precipitation maps. CN and total runoff (Q) for 48 2.187 79 0.564
the watershed are computed according to the 49 2.082 79 0.532
methods outlined in chapter 2. The CN is used to 50 2.000 : 80 0.500
determine the initial abstraction (I,) from table 4-1. 51 1.922 81 0.469
1,/P is then computed. gg i?‘;g g; 83?3
If the computed I/P ratio is outside the range shown gg iggg gg 822;
in exhibit 4 (4-1, 4-TA, 4-11, and 4-II1) for the rainfall 56 1:571 o 0:326
distribution of interest, then the limiting value 57 1.509 37 0.299
should be used. If the ratio falls between the limiting 58 1.448 88 0.273
values, use linear interpolation. Figure 4-1 illustrates 59 1.390 89 0.247
the sensitivity of 1,/P to CN and P. 60 . 1.333 90 0.922

61 1.279 91 0.198
Peak discharge per square mile per inch of runoff 62 1.226 92 0.174
(qy) is obtained from exhibit 4-1, 4-TA, 4-I1, or 4-111 63 1175 93 0.151
by using T, (chapter 3), rainfall distribution type, and 64 1125 94 0.128
1/P ratio. The pond and swamp adjustment factor is 65 1077 95 0.105
obtained from table 4-2 (rounded to the nearest table g(; égzg gg gggg
value). Use worksheet. 4 in appepdix D to aid ip 63 0:941 08 0:041
corrtl};lJugmg the peak discharge using the Graphical 69 0.899
method.
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Table 4-2.—Adjustment factor (Fp) for pond and swamp
areas that are spread throughout the watershed

Percentage of pond and swamp areas Fy
0 1.00
0.2 0.97
1.0 0.87
3.0 0.75
5.0 0.72
Limitations

The Graphical method provides a determination of
peak discharge only. If a hydrograph is needed or
watershed subdivision is required, use the Tabular
Hydrograph method (chapter 5). Use TR-20 if the
watershed is very complex or a higher degree of
accuracy is required.

4-2

The watershed must be hydrologically
homogeneous, that is, describable by one CN.
Land use, soils, and cover are distributed
uniformly throughout the watershed.

The watershed may have only one main stream or,
if more than one, the branches must have nearly
equal T¢’s.

The method eannot perform valley or reservoir
routing.

The F, factor can be applied only for ponds or
swamps that are not in the T, flow path.

Accuracy of peak discharge estimated by this
method will be reduced if I/P values are used
that are outside the range given in exhibit 4. The
limiting I,/P values are recommended for use.

This method should be used only if the weighted
CN is greater than 40.

When this method is used to develop estimates of
peak discharge for both present and developed
conditions of a watershed, use the same procedure
for estimating T..

Te values with this method may range from 0.1 to
10 ‘hours.

Example 4-1

watershed described in examples 2-2 and 3-1. Figure
4-2 shows how worksheet 4 is used to compute q as
345 cfs.

Compute the 25-year peak discharge for the 250-acrel

(210-VI-TR-65, Second Ed., June 1986) I



Project

Worksheet 4: Graphical Peak Discharge method

Heavev‘\\/ Acres By PR ™M

Location Dye\" ,CMW‘ -\.\/) Tewnessee

Circle one: Present ( Developed

Date \D\\S\&S’

Checked 7(24 bate [6‘!‘1’&5’

l, Data:
Drainage area soiesecess A = O.39 ni? (acres/640) 0% :
‘Runoff curve number .... CN = 7 s (From worksheet 2) N F-\aut‘e- 2-6

Time of concentration .. T, = ].53 hr (From worksheet 3)) F\%ure, 3-2

Rainfall distribution type = pan (1, IA, II, LII)
Pond and swamp areas spread
throughout watershed seeses = - =

percent of AL (= — acres or mil covered)

Storm #1 | Storm #2 | Storm #3

2., FrOQUENCY sevesssvssesocsasroncannsnncsan yr 2S 00078
‘3. Rainfall, P (24~houT) cveesssesecccscasss in é'o 52
4, Tnitial abstraction, I c.veieseesesnonses in | O6677 702

(Use CN with table 4-1.)
5. Compute Ia/P Cerereraseressreset st et O. ] O'::‘:)
6. Unit peak discharge,  seeseescesvesases csm/in 270 U)WJ

(Use T, and I /P with exhibit 4= IT )
7o Runoff, Q vuvevenasocersanssonsonnsssenss in 32.28 .87

(From worksheet 2). Flgur&. z2-6 '
8. Pond and swamp adjustment factor, F_ .... 1. O [

(Use perceat pond and swamp area

with table 4~2., Factor is 1.0 for

zero percent pond and swamp area.)
9. Peak discharge, qvp ceeresean cfs 3 %5

(Where ap = quAmQFp)

Figure 4-2.—Worksheet 4 for example 4-1. ‘
(210-VI-TR-55, Second Ed., June 1986) 4-3
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Chapter 5: Tabular Hydrograph method

This chapter presents the Tabular Hydrograph
method of computing peak discharges from rural and
urban areas, using time of concentration (Ty) and
travel time (Ty) from a subarea as inputs. This
method approximates TR-20, a more detailed
hydrograph procedure (SCS 1983).

The Tabular method can develop partial eomposite
flood hydrographs at any point in a watershed by
dividing the watershed into homogeneous subareas.
In this manner, the method can estimate runoff from
nonhomogeneous watersheds. The method is
especially applicable for estimating the effects of land
use change in a portion of a watershed. It can also
be used to estimate the effects of proposed
structures.

Input data needed to develop a partial composite

and added at the reference point. The tabular
hydrographs in exhibit 5 are prerouted hydrographs.
For T¢’s other than zero, the tabular discharge
values represent the contribution from a single
subarea to the composite hydrograph at T
downstream.

Information required for Tabular
Hydrograph method

The following information is required for the Tabular
method:

1.

Subdivision of the watershed into areas that are
relatively homogeneous and have convenient
routing reaches.

flood hydrograph include (1) 24-hour rainfall (in), (2) 2. Drainage area of each subarea in square miles.
appropriate rainfall distribution (I, IA, II, or III), (3) 3. T, for each subarea in hours. The procedure for
CN, (@) T, (hr), (5) Ty (hr), and (6) drainage area (mi*). estimating T, is outlined in chapter 3. Worksheet
3 (appendix D) can be used to calculate T..
L 4. T for each routing reach in hours. The procedure
Tabular Hydrograph method exhibits for estimating T is outlined in chapter 3.
Worksheet 3 can be used to caleulate Ty through
a subarea for shallow concentrated and open
Exhibit 5 (5-1, 5-1A, 5-11, and 5-1IT) shows tabular channel flow.
discharge values for the various rainfall distributions. 5. Weighted CN for each subarea. Table 2-2 shows
Tabular discharges expressed in ¢sm/in (cubic feet of CN’s for individual hydrologic: soil cover
discharge per second per square mile of watershed combinations. Worksheet 2 ean be used to
per inch of runoff) are given for a range of subarea calculate the weighted runoff curve number.
T¢’s from 0.1 to 2 hours and reach T;’s from 0 to 3 6. Appropriate rainfall distribution according to
hours. figure B-2 (appendix B).
7. The 24-hour rainfall for the selected frequency.
The exhibit was developed by computing Appendix B contains rainfall maps for various
hydrographs for 1 square mile of drainage area for frequencies (figures B-3 to B-8).
selected T.’s and routing them through stream 8. Total runoff (Q) in inches computed from CN and
reaches with the range of T\’s indicated. The rainfall.
Modified Att-Kin method for reach routing, 9. I, for each subarea from table 5-1, which is the
formulated by SCS in the late 1970's, was used to same as table 4-1.
compute the tabular hydrographs (Comer et al., 10. Ratio of 1/P for each subarea. If the ratio for the
1981). A CN of 75 and rainfall amounts generating rainfall distribution of interest is outside the
appropriate I,/P ratios were used. The resulting range shown in exhibit 5, use the limiting value.
runoff estimate was used to convert the hydrographs
in exhibits 5-1 through 5-III to cubic feet per second
per: square mile per inch of runoff.
An assumption in development of the tabular
hydrographs is that all discharges for a stream reach
flow at the same velocity. By this assumption, the
subarea flood hydrographs may be routed separately
(210-VI-TR-55, Second Ed., June 1986) 5-1



Development of composite flood
hydrograph

This section describes the procedure for developing
the peak discharge and selected discharge values of a
composite flood hydrograph.

Selecting T and Ty

First, use worksheet 5a to develop a summary of
basic watershed data by subarea. Then use

Table 5-1.—I, values for runoff curve numbers

Curve ' 1. Curve I

number (in) humber (in)
40 3.000 70 0.857
41 2.878 71 0.817
42 2.762 2 0.778
43 2.651 73 0.740
44 2.545 74 0.703
45 2.444 75 0.667
46 2.348 76 0.632
47 2.255 : T 0.597
48 2.167 78 0.564
49 2.082 79 0.532
50 2.000 80 0.500
51 1.922 81 0.469
52 1.846 82 0.439
53 1.774 83 0.410
54 1.704 84 0.381
55 1.636 85 0.353
56 1571 86 0.326
57 1.509 87 0.299
58 1.448 88 0.273
59 - 1.390 89 0.247
60 1.333 90 0.222
61 1.279 91 0.198 .
62 - 1.226 92 0.174
63 1.175 93 : 0.151
64 1.125 9 0.128
65 1.077 95 0.105
66 1.030 96 0.083
67 0.985 97 0.062
68 0.941 93 0.041
69 0.899

worksheet bb to develop a tabular hydrograph
discharge summary; this summary displays the effect
of individual subarea hydrographs as routed to the I
watershed point of interest. Use 2Ty for each

subarea as the total reach travel time from that
subarea through the watershed to the point of

interest. Compute the hydrograph coordinates for l
selected ZT’s using the appropriate sheets in

exhibit 5. The flow at any time is l
q = GtAmQ (Eq. 5-1]

where I

q = hydrograph coordinate (cfs) at hydrograph
time t;
gt = tabular hydrograph unit discharge from ex- l
hibit 5 (esm/in);
A, = drainage area of individual subarea (mi2);

and I
Q = runoff (in). '

Since the timing of peak discharge changes with T, l
and Ty, interpolation of peak discharge for T, and T
values for use in exhibit 5 is not recommended.
Interpolation may result in an estimate of peak
discharge that would be invalid because it would be
lower than either of the hydrographs. Therefore,

round the actual values of T, and Ty to values
presented. in exhibit 5. Perform this rounding so that l
the sum of the selected table values is close to the

sum of actual T, and T¢. An acceptable procedure is

to select the results of one of three rounding l
operations:

1. Round T, and T; separately to the nearest table
value and sum;

2. Round T, down and T up to nearest table value
and sum; and

3. Round T, up and Ty down to nearest table valuel
and sum.

rounded T, and T, values whose sum is closest to the
sum of the actual T, and T¢. If two rounding

methods produce 'sums equally close to the actual

sum, use the combination in which rounded T, is '

From these three alternatives, choose the pair of I

closest to actual T.. An illustration of the rounding
procedure is as follows:

52 (210-VI-TR-55, Second Ed., June 1986) I



Table values by rounding

Actual method—
values
1 2 3
T, 1.1 1.0 1.0 1.25
T, 1.7 1.5 2.0 1.5

Sum 2.8 2.5 3.0 2.75

‘In this instance, the results from method 3 would be

selected because the sum 2.75 is closest to the actual
sum of 2.8.

Selecting I,/P

The computed I,/P value can be rounded to the
nearest 1,/P value in exhibits 5-1 through 5-111, or
the hydrograph values (csm/in) can be linearly -
interpolated because I,/P interpolation generally
involves peaks that occur at the same time.

Summing for the composite hydrograph

The composite hydrograph is the summation of
prerouted individual subarea hydrographs at each
time shown on worksheet 5b. Only the times
encompassing the expected maximum composite
discharge are summed to define a portlon of the
composite hydrograph.

If desired, the entire composite hydrograph can be
approximated by linear extrapolation as follows:

1. Set up a table similar to worksheet 5b. Include
on this table the full range of hydrograph times
displayed in exhibit 5.

2. Compute the subarea discharge values for those
times and insert them in the table.

3. Sum the values to obtain the composite
hydrograph.

4. Apply linear extrapolation to the first two points
and the last two points of the composite
hydrograph. The volume under this
approximation of the entire composite hydrograph
may differ from the computed runoff volume.

Limitations

The Tabular method is used to determine peak flows
and hydrographs within a watershed. However, its
accuracy decreases as the complexity of the
watershed increases. If you want to compare present
and developed conditions of a watershed, use the
same procedure for estimating T, for both conditions.

Use the TR-20 computer program (SCS-1983) instead
of the Tabular method if any of the following
conditions applies:

« Ty is greater than 3 hours (largest T in exhibit 5).
« T.is greater than 2 hours (largest T, in exhibit 5).

¢ Drainage areas of individual subareas differ by a
factor of 5 or more.

+ The entire composite flood hydrograph or entire
runoff volume is required for detailed flood
routings. The hydrograph based on extrapolation
is only an approximation of the entire hydrograph.

» The time of peak discharge must be more accurate
than that obtained through the Tabular method.

The composite flood hydrograph should be compared
with actual stream gage data where possible. The
instantaneous peak flow value from the composite
flood hydrograph can be compared with data from
USGS curves of peak flow versus drainage area.

(210-VI-TR-55, Second Ed., June 1986) 5-3



Examples

A developer proposes to put a subdivision,
Fallswood, in subareas 5, 6, and 7 of a watershed in
Dyer County, northwestern Tennessee (see sketch
below). Before approving the developer’s proposal,
the planning board wants to know how the
development would affect the 25-year peak discharge
at the downstream end of subarea 7. The rainfall
distribution is type II (figure B-2), and the 24-hour
rainfall (P) is 6.0 inches (figure B-6).

Example 5-1

Compute the 25-year frequency peak discharge at the
downstream end of subarea 7 for present conditions,
using worksheets 5a and 5b. To do this, first
calculate the present condition CN, T,, and T for
each subarea, using the procedures in chapters 2 and
3. Enter the values on worksheet 5a (figure 5-1).

Next, compute the prerouted hydrograph points for
each subarea hydrograph over a range of time near
the peak discharge using worksheet 5b (figure 5-2)
and the appropriate exhibit 5. For example, for
subarea 4, in which T.= 0.75 hr, refer to sheet 6 of
exhibit 5-11. With 2Ty of 2.00 hr (the sum of
downstream travel time through subareas 5 and 7 to
the outlet) and I,/P of 0.1, the routed peak discharge
of subarea 4 at the outlet of subarea 7 occurs at 14.6
hr and is 274 csm/in. Solving equation 5-1 with

1  Subarea
==~ Stream

—_ watershed

appropriate values provides the peak discharge (q)
for subarea 4 at 14.6 hr:

g = glAnQ) = (274X0.70) = 192 cfs.

Once all the prerouted subarea hydrographs have
been tabulated on worksheet 5b, sum each of the
time eolumns to obtain the composite hydrograph.
The resulting 25-year frequency peak discharge is
720 cfs at 14.3 hr (figure 5-2).

Example 5-2

Compute the 25-year frequency peak discharge at the
downstream end of subarea 7 for the developed
conditions, using worksheets 5a and 5b.

First, caleulate the developed condition CN, T, and
Ty for each subarea, using the procedures in chapters
2 and 3. Enter the values on worksheet 5a (figure
5-3).

Next, compute the prerouted hydrograph points for
each subarea hydrograph over a range of time near
the peak discharge using worksheet 5b (figure 5-4)
and the appropriate exhibit 5. For example, for
subarea 6, in which T, = 1.0 hr, refer to sheet 7 of
exhibit 5-11. With 2Tt of 0.5 hr (downstream travel
time through subarea 7 to the outlet) and I,/P of 0.1,
the peak discharge of subarea 6 at the outlet of the
watershed occurs at 18.2 hr and is 311 csm/in.
Solving equation 5-1 provides the peak discharge (q):

q = q(AnQ) = (811)1.31) = 407 cfs.

Once all the prerouted subarea hydrographs have
been tabulated on worksheet 5h, sum each of the
time columns to obtain the composite hydrograph.
The resulting 25-year frequency peak discharge is
872 cfs at 13.6 hr (figure 5-4).

Comparison

According to the results of the two examples, the
proposed subdivision at the downstream end of

boundary subarea 7 is expected to increase peak discharge
from 720 to 872 cfs and to decrease the time to peak
e Subarea from 14.3 to 13.6 hr.
boundary
6-4 (210-VI-TR-b5, Second Ed., June 1986)
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Chapter 6: Storage volume for detention basins

As rural areas become urbanized, the resulting
increases in peak discharges can adversely affect
downstream flood plains. Increasingly, planners,
developers, and the public want these downstream
areas to be protected. Many local governments are
adopting ordinances to control the type of
development and its allowable impacts on the
watershed. One of the most common controls
requires that postdevelopment discharges do not
exceed present-condition discharges for one or more
storm frequencies at specified points along a channel.

This chapter discusses ways to manage peak
discharges by delaying runoff. It also presents a
procedure for estimating the storage capacity
required to maintain the peaks within a specified
level.

Efforts to reduce the effects of increased runoff from
urban areas have been innovative and diverse. Many
methods have been used effectively, such as
infiltration trenches, porous pavement, rooftop
storage, and cisterns. But these solutions can be
expensive or require site conditions that cannot be
provided.

The detention basin is the most widely used measure
for controlling peak discharge. It is generally the
least expensive and most reliable of the measures
that have been considered. It can be designed to fit a
wide variety of sites and can accommodate multiple-
outlet spillways to meet requirements for
multifrequency control of outflow. Measures other
than a detention basin may be preferred in some
locations; their omission here is not intended to
discourage their use. Any device selected, however,
should be assessed as to its function, maintenance
needs, and impact.

Estimating the effect of storage

When a detention basin is installed, hydraulic routing
procedures can be used to estimate the effect on

hydrographs. Both the TR-20 (SCS 1983) and DAMS2

(SCS 1982) computer programs provide accurate
methods of analysis. Programmable calculator and
computer programs are available for routing
hydrographs through dams.

This chapter contains a manual method for quick
estimates of the effects of temporary detention on
peak discharges. The method is based on average
storage and routing effects for many structures.

Figure 6-1 relates two ratios: peak outflow to peak
inflow discharge (qo/q;) and storage volume to runoff
volume (V¢/V,) for all four rainfall distributions.

The relationships in figure 6-1 were determined on
the basis of single stage outflow devices. Some were
controlled by pipe flow, others by weir flow.
Verification runs were made using multiple stage
outflow devices, and the variance was similar to that
in the base data. The method can therefore be used
for both single- and multiple-stage outflow devices.
The only constraints are that (1) each stage requires
a design storm and a computation of the storage
required for it and (2) the discharge of the upper
stage(s) includes the discharge of the lower stage(s).

The brevity of the procedure allows the planner to
examine many combinations of detention basins.
When combined with the Tabular Hydrograph
method, the procedure’s usefulness is increased. Its
prinecipal use is to develop preliminary indications of
storage adequacy and to allocate control to a group
of detention basins. It is also adequate, however, for
final design of small detention basins.

{210-VI-TR-55, Second Ed., June 1986) 6-1



Input requirements and procedures

Use figure 6-1 to estimate storage volume (V)
required or peak outflow discharge (q,). The most
frequent application is to estimate Vg, for which the
required inputs are runoff volume (Vy), q,, and peak
inflow discharge (q;). To estimate g, the required
inputs are V;, Vg, and q;.

Estimating V;

Use worksheet 6a to estimate Vy, storage volume
required, by the following procedure.

1. Determine ¢,. Many factors may dictate the

selection of peak outflow discharge. The most
common is to limit downstream discharges to a
desired level, such as predevelopment discharge.
Another factor may be that the outflow device
has already been selected.

Estimate q; by procedures in ‘chapters 4 or 5. Do
not use peak discharges developed by any other
procedure. When using the Tabular Hydrograph
method to estimate g; for a subarea, only use

6
' | |
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Figure 6-1.—Approximate detention basin routing for rainfall types I, 1A, 11, and 1IL
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peak discharge associated with Ty = 0.

3. Compute qp/g; and determine Vg/V, from figure

6-1.

4. Q (in inches) was determined when computing ¢

in step 2, but now it must be converted to the
units in which Vy is to be expressed—most likely,
acre-feet or cubic feet. The most common
conversion of Q to V. is expressed in acre-feet:

Vy = 53.33Q(Am) [Eq. 6-1]
where

V, = runoff volume (acre-ft),
Q = runoff (in), ’
A, = drainage area (mip), and
53.33 = conversion factor from in-mi2 to acre-ft.

!

i

5. Use the results of steps 3 and 4 to compute Vg

[Eq. 62]

v, = vr(Y_S)
\&

where Vg = storage volume required (acre-ft).

6. The stage in the detention basin corresponding to

V; must be equal to the stage used to generate
Qo- In most situations a minor modification of the
outflow device can be made. If the outflow device
has been preselected, repeat the calculations with
a modified q, value.

Estimating q,

Use worksheet 6b to estimate q,, required peak
outflow discharge, by the following procedure.

1. Determine V. If the maximum stage in the
detention basin is constrained, set Vg by the
maximum permissible stage.

2. Compute Q (in inches) by the procedures in

chapter 2, and convert it to the same units as V;
(see step 4 in “Estimating V).

3. Compute V¢/V; and determine qy/q; from figure

6-1.

4. Estimate q; by the procedures in chapters 4 or 5.

Do not use peak discharges developed by any
other method. When using the Tabular method to
estimate q; for a subarea, use only the peak
discharge associated with Ty = 0. ’

5. From steps 3-and 4, compute qq:

Jo = Qi —(10)
g

Proportion the outflow device so that the stage at
o is equal to the stage corresponding to V. If g,
cannot be calibrated except in discrete steps (i.e.,
pipe sizes), repeat the procedure until the stages

for ¢o and Vg are approximately equal.

(Eq. 6-3]

Limitations

» This routing method is less accurate as the qy/q;

ratio approaches the limits shown in figure 6-1.
The curves in figure 6-1 depend on the
relationship between available storage, outflow
device, inflow volume, and shape of the inflow
hydrograph. When storage volume (V) required is
small, the shape of the outflow hydrograph is
sensitive to the rate of rise of the inflow
hydrograph. Conversely, when Vy is large, the
inflow hydrograph shape has little effect on the
outflow hydrograph. In such instances, the outflow
hydrograph is controlled by the hydraulics of the
outflow device and the procedure therefore yields
consistent results. When the peak outflow
discharge (q,) approaches the peak inflow
discharge (q;), parameters that affect the rate of
rise of a hydrograph, such as rainfall volume,
curve number, and time of concentration, become
especially significant.

The procedure should not be used to perform final
design if an error in storage of 25 percent cannot
be tolerated. Figure 6-1 is biased to prevent
undersizing of outflow devices, but it may
significantly overestimate the required storage
capacity. More detailed hydrograph development
and routing will often pay for itself through
reduced construction costs.
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Examples

Four examples illustrate the use of figure 6-1.
Examples 6-1-through 6-4, respectively, show
estimation of Vy, use of a two-stage structure,
estimation of q,, and use with the Tabular
Hydrograph method.

Example 6-1; Estimating V, single-stage structure

A development is being planned in a 75-acre
(0.117-mi2) watershed that outlets into an existing
concrete-lined channel designed for present
conditions. If the channel capacity is exceeded,
damages will be substantial. The watershed is in the
type II storm distribution region. The present
channel capacity, 180 cfs, was established by
computing discharge for the 25-year-frequency storm
by the Graphical Peak Discharge method (chapter 4).

The developed-condition peak discharge (q;) computed
by the same method is 360 cfs, and runoff (Q) is 3.4
inches. Since outflow must be held to 180 cfs, a
detention basin having that maximum outflow
discharge (q,) will be built at the watershed outlet.

How much storage (Vg) will be required to meet the
maximum outflow discharge (q,) of 180 cfs, and what
will be the approximate dimensions of a rectangular
weir outflow structure? Figure 6-2 shows how
worksheet 6a is used to estimate required. storage
(Vg = 5.9 acre-ft) and maximum stage (Epyax = 105.7
ft).

The rectangular weir was chosen for its simplicity;
however, several types of outlets can meet the
outflow device proportion requirement. Most
hydrautic references, along with considerable
research data that are available, provide more
guidance on variations of outlet devices than can be
summarized here.

An outlet device should be proportioned to meet
specific objectives. A single-stage device was
specified in this example because only one storm was
considered. A weir is suitable here because of the
low head. The weir crest elevation.is 100.0 ft.

6-4 (210-VI-TR-55, Second Ed., June 1986)

Using Vg = 5.9 acre-ft (figure 6-2, step 9) and the
elevation-storage curve, the maximum stage (Emax)";
105.7 ft. :
The rectangular weir equation is

Qo = 3.2 LyHy L5 (Eq.

where

go = peak outflow discharge (cfs),
Ly = weir crest length (ft), and
H,, = head over weir crest (ft).

Hy and q, are computed as follows:

- O EE =Em I

Hy, = Empax —~ weir crest elevation
= 105.7 - 100.0 = 5.7 ft.

Il

Since g, is known to be 180 ¢fs, solving equation 6-'
for Ly yields
L, = % [Eq. 6'

3.2 Hylb

R T

3.2 (6.7)1.5
In summary, the outlet structure is a rectangular
weir with crest length of 4.1 ft, Hy, = 5.7 ft, and q, l
180 efs corresponding to a Vg = 5.9 acre-ft.
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Figure 6-2.—-Worksheet 6a for example 6-1.
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Example 6-2: Estimating Vg, two-stage structure

In addition to the requirements for a 25-year peak
outflow discharge of 180 cfs stated in example 6-1, a
decision was made to limit the 2-year outflow
discharge to 30 cfs because of potential damages to
agricultural property below the lined channel. By the
method in chapter 4, the estimated 2-year peak
discharge for developed conditions will be 91 efs and
runoff (@) will be 1.5 inches.

Again, a rectangular concrete weir outflow device
was selected; the device could have been another
type, but it is important to remember that the flows
through the first stage are part of the total discharge
of the higher stage.

Figure 6-3 shows how worksheet 6a is used to
compute the Vg of 2.4 acre-ft and K.y of 103.6 for
the first stage. Bax of 103.6 is the weir crest
elevation for the second stage.

Equation 6-5 is again used to compute L,, for the
first stage. The weir crest elevation for the first

stage is 100.00 ft and q, = 50 cfs. The first-stage
computations for Hy and Ly are

Hy = Epax - weir crest élevation
= 103.6 - 100.0 = 3.6 ft;

and, from equation 6-5,

Ly =% -231f

3.2(3.6)1-5
The second stage is then proportioned to discharge
the correct amount at 105.7 ft (figure 6-2, step 10).

Compute the discharge through the first stage for
elevation 105.7 ft using

Ly = 2.3 ft (first stage)
and :
H, = 105.7 - 100.0 = 5.7 ft.

6-6 - (210-VI-TR-55, Second Ed., June 1986)

By substituting these values in equation 64,
discharge (qo) through the first stage at 105.7 ft is
calculated: y

Qo = 3.2(2.3)5.71:5 = 100 cfs.

Now compute the required weir crest length (L) -
the second stage, using equation 6-5. Since the
second stage crest elevation is 103.6 ft,

Hy =105.7 -103.6 = 2.1 ft; I

and, since q, for the second stage equals the total
discharge from example 6-1 minus discharge throu
the first stage,

o = 180 - 100 = 80 cfs. I

Finally, substituting these Hy, and g, values in
equation 6-b results in

L, = 8 =82 ft.

3.2(2.1)15 ' l

In summary, the outlet structure is a 2-stage
rectangular weir with first stage crest length of 2.3
ft at elevation 100.0, and second stage crest length
8.2 ft at elevation 103.6 ft.

The weir equation used is probably less accurate f02l
the two-stage example than for the single-stage
example. The actual second-stage discharge will be
slightly more than the one computed, but a
discussion of hydraulics of outflow devices is outsid
the scope of this technical release. Example 6-2 is
presented only to illustrate the interrelationship of
outflow discharges and storage volume and to showl
how to develop preliminary estimates of storage
requirements for two-stage outlet structures. I



Worksheet 6a: Detention basin storage,
peak outflow discharge (q,) known
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q
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Figure 6-3.—Worksheet 6a for example 6-2.
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Example 6-3: Estimating q,

A development is being planned for a 10-acre
watershed (0.0156 mi2). A county ordinance requires
that the developed-condition outflow from the
watershed for a 24-hr, 100-year frequency storm does
not. exceed the outflow for present conditions. The
peak discharge from the watershed for present
conditions, 35 cfs, is calculated from procedures in
chapter 4. For developed conditions, runoff (Q) is 5.4
inches, peak discharge from the watershed is 42 efs
from procedures in chapter 4, and rainfall
distribution is type II.

What will be the peak outflow discharge (q,) from a
detention basin that is located at the outlet and has
maximum allowable storage volume (V) of 35,000 ft3
and peak inflow discharge (q;) of 42 ¢fs? Figure 64

 shows how worksheet 6b is used to estimate g, as 33
efs, which is within the 35-¢fs limit. An outflow
device will be selected to discharge 33 cfs at a stage
corresponding to a Vg of 35,000 ft3.

6-8 (210-VI-TR-55, Second Ed., June 1986)

— ees sas D Em NN N N WS BN Y IS NS =R |



Worksheet 6b: Detention basin peak outflow,
storage volume (V) known
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Figure 6-4.—Workshcet 6b for example 6-3.
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Example 6-4: Estimating V,, Tabular Hydrograph
method

This example builds on examples 5-1 and 5-2 (pages
5-4 to 5-8). If peak outflow discharge from subarea

7 must not exceed the discharge for present
conditions, what will be the storage volume (V)
required in a detention basin at the outlet of subarea
67

First, compute the outflow hydrograph without
subarea 6 as shown in the table below, which
presents developed-condition discharges for example
5-2. (The information in the table is from figure 5-4.)

Discharge (cfs) at time (hr)—

Subarea 13.0 13.2 13.4 13.6 13.8 14.0 14.3 14.6 15.0

cfs
79 11 16 24 40
709 12 20 33 55 96 132 132
14 29 58 89 106 102 74 46 25
19 82 63 114 169 207 193 143 83
117 167 205 214 202 175 132 93 70

78 122 155

244 167 119 90 72 59 48 40 384
408 413 468 543 606 638 621 582 499

~1 Y T W

omitted

Total without
subarea 6

After computing the outflow hydrograph, determine
the maximum permissible outflow discharge from
subarea 6. The present condition peak discharge at
the outlet of subarea 7 is 720 efs at 14.3 hr (figure
5-2), and the developed condition peak discharge at
the outlet of subarea 7 minus subarea 6 is 638 cfs
(table above). The difference between these two
discharges, 82 cfs, is the maximum outflow discharge
(qe) for the detention basin.

Next, determine the peak discharge for subarea 6 for
developed conditions by substituting values in
equation 5-1:

q = q AnQ.

[Eq. 5-11.

From exhibit 511, the largest q; value is 357 esm/in
(exhibit 5-11, sheet 7: T, = 1.0 hr, Tt =0, and I/P =
0.10 at 12.8 hr). From figure 54, A,Q for subarea 6
is 1.31. Therefore,

q = (357) (1.31) = 468 cfs.

This g value is, of course, the same as the peak
inflow discharge (q;) into the detention basin.

Finally, use worksheet 6a (figure 6-5) to compute V,
as 33.2 acre-ft.

The required storage volume of 33.2 acre-ft- is the
basis for determining the required stage in the
detention basin. This stage is a guide in
proportioning a spillway that will discharge 82 cfs or
less at that storage. The timing or routing effect is
not considered because the outflow hydrograph will

discharge at near q, for a significant period.

6-10 (210-VI-TR-55, Second Ed., June 1986)



Worksheet 6a: Detention basin storage,
peak outflow discharge (q,) known
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Figure 6-5.—Worksheet 6a for example 6-4.
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Appendix A: Hydrologic soil groups

Soils are classified into hydrologic soil groups
(HSG's) to indicate the minimum rate of infiltration
obtained for bare soil after prolonged wetting. The
HSG’s, which are A, B, C, and D, are one element
used in determining runoff curve numbers (see
chapter 2). For the convenience of TR-55 users,
exhibit A-1 lists the HSG classification of United
States soils.

The infiltration rate is the rate at which water
enters the soil at the soil surface. It is controlled by
surface conditions. HSG also indicates the
transmission rate—the rate at which the water
moves: within the soil. This rate is controlled by the
soil profile. Approximate numerical ranges for
transmission rates shown in the HSG definitions
were first published by Musgrave (USDA 1955). The
four groups are defined by SCS soil seientists as
follows: :

Group A soils have low runoff potential and high
infiltration rates even when thoroughly wetted. They
consist chiefly of deep, well to excessively drained
sands or gravels and have a high rate of water
transmission (greater than 0.30 in/hr).

Group B soils have moderate infiltration rates when
thoroughly wetted and consist chiefly of moderately
deep to deep, maderately well to well drained soils
with moderately fine to moderately coarse textures.
These soils have a moderate rate of water
transmission (0.15-0.30 in/hr).

Group C soils have low infiltration rates when
tharoughly wetted and consist chiefly of soils with a
layer that impedes downward movement of water
and soils with moderately fine to fine texture. These
soils have a low rate of water transmission (0.05-0.15
in/hr).

Group D soils have high runoff potential. They have
very low infiltration rates when thoroughly wetted
and consist chiefly of clay soils with a high swelling
potential, soils with a permanent high water table,
soils with a claypan or clay layer at or near the
surface, and shallow soils over nearly impervious
material. These soils have a very low rate of water
transmission (0-0.05 in/hr).

b

In exhibit A-1, some of the listed soils have an added
modifier; for example, ‘“Abrazo, gravelly.” This
refers to a gravelly phase of the Abrazo series that
is found in SCS soil map legends.

Disturbed soil profiles

As a result of urbanization, the soil profile may be
considerably altered and the listed group
classification may no longer apply. In these
circumstances, use the following to determine HSG
according to the texture of the new surface soil,
provided that significant compaction has not occurred
(Brakensiek and Rawls 1983):

HSG ,Soil textures

Sand, loamy sand, or sandy loam

Silt loam or loam

Sandy clay loam

Clay loam, silty clay loam, sandy clay, silty
clay, or clay

gaowe

Drainage and group ‘D soils

Some soils in the list are in group D because of a
high water table that creates a drainage problem.

" Once these soils are effectively drained, they are

placed in a different group. For example, Ackerman
soil is classified as A/D. This indicates that the
drained Ackerman soil is in group A and the
undrained soil is in group D.

(210-VI-TR-55, Second Ed., June 1986) A-1



AABAR
AABERG
AARON
AASTAD
AAZDAHL
ABAC

ABAJO
ABALOBADIAH
ABARCA
ABBAYE
ABBIE
ABBOTTY
ABBOTTSTOWN
ABCAL

ABEGG

ABELA

ABELL
ABERDEEN
ABERONE
ARERSITO
ABERY

ABES

ABGESE
ABILENE
ABIQUA
ABIQUA, FLOODODED
ARTTA

ABQ

aBoR
ABORIGINE
ABOTEN

ABRA
ABRAHAM
ABRAZC
ABRAZO, GPRAVELLY
ABREU
ABRIGO
ABSAROKEE .
ABSCOTA
ABSHEK
ABSTED
ABSTEDs FLOGIDED
ABSTON
ACACIO
ACADFE MY
ACADI A
ACANA
ACANOD
ACASCa
ACCSLERATOR
ACEITUNAS
ACEL
ACHIMIN
ACKER
ACKERMAN
ACKERVILLE
ACKETT
ACKLEY
ACKME N
ACKMCKE
ACKWATER
ACME

ACO

ACOMA

ACORD

ACOVE
ACFEZDALE
ACREE
ACQRELANE
ACTON

ACUFF

ACUNA

ACY

AD A

ADAIR

ADAMS
ADAMSCN
ACAMSVILLE
ADATON

NOTES:

Exhibit A-1: Hydrologic soil groups for United States soils
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ADAVEN
ADDICKS
ADDIELOU
ADE

ADEK

ADEL

ADEL, WET
ADELAIDE
ADELANTO
ADEL IND
ADELINO,
SALINE-ALKALI
ADELPHIA
ADEN

ADENA

ADGER
ADIEUX
ADILIS

ADIN

ADIOS
ADJUNTAS

ADKINS
ADKINS, ALKALI
ADKINS, WET

ADLER

ADMAN

' ACOBE

ADOLPH
AD0S
ADRTIAN
ADYOKAY
AECET
AENEAS
AFFEY
AFLEY
AFTADEN
AFTON
AGA
AGAIPAH
AGAN
AGAR
AGASSIZ
AGATE
AGATHA
AGAWAM
AGENCY
AGER
AGF AYAN
AGNAL

. AGNESTON

AGNESTON, .COBBLY
SUBSTRATUM

AGNESTONs COBBLY

AGNESTON
NONGRAVELLY
AGNEW

AGNOS

AGON

AGORT

AGRA

AGUA

AGUA DULCE

AGUA FRIA

AGUA FRIA, HIGH
RAINFALL

AGUA FRIA, STONY
AGUADILLA

AGUALT

AGUEDA

AGUILARES

AGUILITA

AGUIRRE

AGUSTIN

AHART

AHL
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AHOLT

ARPAM
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AHREN
AHRRNKLIN

AHRS

AHTANUM
AHTANUMS DRAINED
AFWAHRNEE
AIBONITO

AIDG

ATKEN

ATKMAN
AIKMAN, STONY
AILFEY
ATVELIIA
ATNAKEA
ATNSLEY

A INSWGRTH

AIRKCNT
AIRPCRT
AITS
AJe
AJDLITO
A¥AD
AKAK A
AKAN
AKASKA
AKEL A
AKERCAN

"AFERUE

AKINA
AKLEF
ALACDIN
ALACSHI
ALAE
ALAELODA
ALAGA

ALAK LT
ALAMA
ALAMADITAS
ALAMANCE
ALavBIQUE
ALaMC
ALAMGGORDO
ALAMOSA
ALAMDOSA» DRAINED
ALAMUCHEE
ALANGS
ALAFAHA
ALapal
ALAZAN
ALEAN
ALBANO
ALBANY
ALEATON
ALEEE
ALEEMARLE
ALBERTON
ALEEFTYILLE
ALETINAS
ALEICN
ALERIGHTS
ALFUFRZ
ALBURZ, DRAINED
ALEUS
ALCAN
ALCESTER
ALCDA
ALCORA
ALceT
ALCDVa
Atpa

ALDS, SALINE
ALDA X
ALDEN
ALOER
ALCERDALYE
ALGERMAND
ALTEFRWQGO
ALDI
ALDINE
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ALDING
ALDINC
ALEDO
ALEGROS
ALEKNAGIEK
ALEMEDA
ALEX
ALEXANDER
ALEXANDRIA
ALF IR
ALFLACK
ALFORD
ALGANSEE
ALGARROBO
ALGERITA
LLGIERS
ALGOA
ALGOMA
ALHAMBRA
ALHARK
ALICE
ALICEL
ALICIA
ALIDA
ALIKCHI
ALINE
ALKIRIDGE
ALKO
ALLAGASH
ALLAMCORE
ALLANTON
ALLANTON,
DEPRESSIONAL
ALLARD
ALLDOWN
ALLEGRENY
ALLEMANDS
ALLEN
ALLENDALE
ALLENDORF
ALLENS PARK
ALLENS PARK.,
ALLENTINE
ALLENWOOD
ALLEY
ALLHANDS
ALLTANCE
ALLIGATOR
ALLIS
ALLISON
ALLKER
ALLOR
ALLOUEZ
ALMAC
ALMANDR
ALMAVILLE
ALMENA
ALMERTA
ALMIRANTE
ALMO
ALMONT
ALMOTA
ALMY
ALNITE
aLO

ALDHA
ALOMAX
ALONA
ALONSD
ALOVAR
ALPENA
ALPHA

ALPIN

ALPON
ALPOWA
ALRED
ALROS
ALS
ALSCO

Two HYDROIDGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAIJNED/UNDRAINED SITUATIDN.
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ALSEA
ALSPAUGH
ALSTAD
ALSTONY
ALSUR
ALTAMDNT
ALTAPEAK
ALTAR
ALTAVISTA
AL TDDRF
ALTHOUSE
ALTICRESTY
ALTITA -
ALTMAR
ALTO

ALTOGA
ALTON
ALTOONA
ALTUDA
ALTURAS
ALTUS
ALTVAN

ALUF

ALUM

ALUSA
ALVARADO
ALVIN .
ALVIRA
ALVISO
ALVODEST
ALVOPR
ALVCP, DRAINED
ALVOR, PROTECTED
ALWILDA
ALYAN
ALZADA
ALZOLA
AMADDR
AMAGON
AMALTA
AMALU

AMANA
AMAND A
AMARIULLOD
AMASA
AMASA, MODERATELY
WETs SANDY
SURSTRATUM
AMBER

AMB1A

AMBOAT -

AMBOY
AMBRANT
AMBRAY
AMELT A
AMENE
AMENT A
AMENSON
AMERICANOS
AMERICUS
AMERY
AMES
AMESHA
AMESMONT
AMHERST
AMISTAD
AMITY
AMMON
AMCDAC
AMGLE
AMOR
AMORUS
AMOS
AMOSTOWN

_AMPAD

AMPHION
AMSDEN
AMSTERDAM
AMTOF Y

MODIFIERS SHOWN, F.C.s. BEDROCK SUBSTRATUK, REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.

(210-VI-TR-55, Second Ed., June 1986)
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Exhibit A-1, continued: Hydrologic soil groups for United States soils
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AMWELL C | ANSELMD., BEDROCK A | ARCH B | ARMYDRAIN C | ASSUMPTION
AMY 0 | SUBSTRATUM | ARCHABAL € | ARNEGARD 8 | ASTA
ANACAPA B | ANSGAR 6/D] ARCRROLD A | ARNESS D | ASTATULA
ANACDCO D | ANSPING B | ARCHER C | ARNHEIM D .1 ASTOR
ANACONDA 8 | ANT FLAT C | ARCHERDALE C | aRND D | ASTORs FLDODED
ANAHE IM ¢ | ANTEL B | ARCHES b | ARNOLO A | ASTORIA ’
ANAHUAC 0 | ANTELOPE SPRINGS € | ARCHIN D. | ARNOT C/D| ATARQUE
ANAMITE 0 | ANTERD D | ARCHIN, COOL € | ARNTZ ¢ | avasco .
ANAPRA 8 | ANTHD 8 | ARCHULETA O | AROL O | ATASCOSA
ANASAZI ¢ | ANTHOLOP D |} ARCIA € | ARDSA C 1 ATATE
ANATONE D | ANTHONY B | ARCLAY D | ARP C | ATCHEE
ANAUD D | ANTIGO B | ARCO € | ARRADA 0 | artco |
ANAVERDE 8 | ANTILON C ] ARCOD., DRAINED E | ARRASTRE 8 | AVENCID
ANAWALT D | ANTIDCH ©C | ARCOLA C | ARREDONDO A | ATEPIC
ANCHO B | ANTLER C | ARD C | ARRIBA C | ATHELWOLD
ANCHO » SALINE C | ANTDINE B | ARDENMONT 8 | ARRINGTON B | ATHENA
ANCHOR POINT 0 | ANTONITOD C | ARCENVOIR B | ARRIOLA D | ATHERTOM
ANCHORAGE A | ANTOSA D | ARDEP 8 | ARRITOLA D | ATHOL
ANCLOTE 8701 ANTROBUS B | ARDEPs ¥ET C | ARROLIME C | ATKINS
ANCLOTE, D | ANTWERP C | arpILLA C | ARRON D | ATKINSON
DEPRESSIONAL { ANTY N 8 | ARDIVEY 8 | ARROWHEAD C | ATLAS
ANCLOTE, 0 | ANUNDE B | ARDNAS 8 | ARROYADA . © '] ATLEE
FREQUENTLY | ANVIK 8 | ARDTCO 8 | ARROYO SECO 6 | ATLOW
FLOODED | ANway g | ARECIBO A | ARSITE 0 | ATMORE
ANCO C 1 ADwa 8 | AREDALE B ! ARTA C | ATOKA
ANDERGEORGE 8 | APACHE . D | ARENA C | ARTESIA D | AYOMIC
ANDERLY C | APAKUIE A | ARENA. DRAINED C | ARTESIAN D | ATRAC
ANDERS C | APALACHEE O | ARENALES A | ARTNOC B | ATRAVESADA
ANDERSON 8 | aPaLD B | ARENDTSVILLE B | ARTCIS C | ATRING
ANDOX B8 | APAREJD € | ARENOSA A | ArusO B | ATRYPA
ANDDVER D | APELDORN D | ARENZVILLE B ) ARUNDEL € | ATSIDN
ANDRADA 0 | APEX B | ARGALTY D | ARVA D | ATSIONs TIDE
ANDREESON ¢ | APISHAPA 0 | ARGENTY D | ARVADa c | FLOODED
ANDREGG 8 | APISON B | ARGENTA C | ARVANA C | ATTELLA
ANDRE S 8 | APMAT 8 | ARGONAUT D | ARVESON B/D| ATTER
ANDRE WS c ] apmay D | ARGORA € | ARVILLA A | ATTERBERRY
ANDRUSTIA a | aPCLLD B | ARGYLE e | ARVIN B | ATTEWAN
ANDRY D | APOPKaA A | ARIEL C .1 ARZO D | ATTEWAN, WET
ANDYS 8 | APPANDOSE O | ARIKARA B | asa 8 | ATTICA
ANED o | APPERSON C | ARIMO 8 | ASABEAN B | ATTOYAC
ANELA 8 | APPIAN B | ARIPEKA C | ASBILL 0 | ATWATER
ANETH 8 | APPLANS C | ARIPINE A | ASCALON 8 | ATWELL
ANETH» DRY A | SALINE-ALKALI { ARIS D | ASCAR C | ATWOOD
ANGEL ICA B/D| APPIAN. WET - "C | ARISPE C | ASCHOFF B | AU GRES
ANGEL INA 0 | APPIAN, RECLAIMED C | ARIZO A | ASH SPRINGS C | AUA

ANGELD € | APPLEBUSH B8 | ARKABUTLA C | ASHART D | AUBARGUE
ANGELUS B | APPLEDELLIA C | ARKANA C | ASHBON D | AUBBEENAUBEBEE
ANGIE D | APPLEGATE C | ARKAQUA C | ASHCROFY ‘B | AUBERRY
‘ANGLE A | APPLETON C | ARKCNA E | ASHDALE E | AUBREY
ANGLEN C | APPLING B | AFKPORT B | ASHDOWN B | AUBURN
ANGOL A C | APRONM B | ARKSON B - 1 ASHE 8 | AUBURNDALE
ANGORA B8 | aPy & | ARKTON C | aSHER < | AUFCO
ANGOS TURA 8 | APTAKISIC B | ARLAND e | ASHFOROD 0 | AUGGIE
ANHALT o | APTDS € | ARLE C | ASHFORK D | AUGSBURG
ANTAK o | AQUILLA A | ARLINGTON C ] ASHGRDVE D | AUGUSTA
ANIMAS ¢ | AQUINAS C )} ARLINGTON, TRICK € | ASHEHURSY C | AUVGUSTINE
ANINTO D | ARAERAB D |  SOLUM | ASHIPPUN ¢ | AuLp

ANITA D | ARADA 8 | ARLD B | ASHKUM B/D] AURA
ANKENY B | ARAGON ¢ | ARLOYAL A | ASHLAR 8 ] ,AURELIE
ANKLAM D | ARAMBURU C | ARMAGH © | ASHLEY 6 | AURELIUS
ANKONA O | ARANSAS O | APMCOD C | ASHLO 8 | AURDRA
ANNABELLA 8 | ARAPAHOE -~ B/D] ARMELLS B | ASHMED E | AUSHUS
ANNANDALE C | ARAPIEN C | ARMENDARIS C | ASHMUN D | AUSTIN
ANNAYW B | ARARAT B | ARMENIA D | ASHOLLER D 1 AUSTINVILLE
ANNEMA INE ¢ | aRarm D | ARMESA B | ASHPORT B | AUSTWELL
ANNIS € | APAVALIPA C | ARMESPAN B | ASHTON B ) AUT

ANNIS, SALINE 8 | ARAVE D -1 ARMIESBURG B | ASHUE 6 | AUTOMBA
ANNTIS, DRAINED 8 | ARAVETON 8 | ARMIUO © | ASHUELOY D } AUTRYVILLE
ANNISQUAM C | ARBELA C | ARMINGTON c | AsSHwpOD € | AUXVASSE
ANNISTON B | ARBIDGE € | ARMISTEAD C | ASKEW ¢ | avzovl
ANNONA ~ D | AREBOLES C | ARMITAGE C | ASOLT 0 | ava

ANDCON ¢ | ARBONE B | ARMOD B | ASOTIN C- | AVALON
ANDK A 8 | ARBOR 8 | ARMDINE © | ASPARAS € | AVANT
ANONE S C ) ARSUCKLE 8 | ARMONA C | ASPEN 8 | AvaRr
ANOWELL © | ARBUCKLE, WET C | ARMOUR 8 | ASPERMONT B | AVAWATZ
ANSARI 5 | ARBURUA C | aRMPUP C | ASPERSON C | AVENAL
ANSEL 8 | arsus B | ARMSTER C |} ASSATEAGUE A ] AVILLA
ANSELMO B | ARCATA B | ARMSYRONG € | ASSININS 8 | AvIs

| ARCETTE B | ARMUCHEE C | ASSINNIBOINE 8 | Avoca
"NOTES: TWO HYDROLOGIC SOIL GROUPS SUCH AS BsC INDICATES THE DRAINEC/UNDRAINED SITUATION.
MODIFIERS SHOWN», E.G..» BEOROCK SUASTRATUM. REFER TO A SPECIFIC SO1L SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

AVON
AVONBURG
AVOND A
AVONDALE
AVONV ILLE
AVTABLE
AVWBRIG
AXIS
AXTELL
AYAR
AYCOCK
AYDELOTTE
AYERSVILLE
AYLMER ’
AYNOR .
AYON
AYOUB
AYR
AYRES
AYRSHIRE
AYSEES

- AZAAR
AZELTINE
AZTALAN
AZTEC
AZTEC, HIGH

RAINFALL
AZULE -
AZWELL -
BAAMISH
BABSB
BABBINGTON
BABELTHUAP
BACA
BACA»
BACH
BACHELOR
BACHOD
BACHUS
BACKBAY
BACKB ONE
BACLIFF
BACOBL

- BACONA -

BADAXE '
BADENA
BADENAUGH
BADGE
BADGERTON
BADIN
BADITO
BADO
BADUS

"BADWATER
BAGARD
BAGDAD
BAGGOTT
BAGLEY
BAHEM
BAHIA
BAHL
BAILE
BAILEGAP
BAILEYCREEX
BAILING
BAINVILLE
BAIRD HOLLOW
BAIRD HOLLDW.

EXTREMELY COBBALY
BAIRD HOLLOW,

GRAVELLY
BAJURA
BAKEOVEN
BAKER
BAKERSVILLE
BALAAM
BALCOM
B8ALD
BALDER

FLOODED

NOTES:
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MODIFIERS SHOWN.

BALDFIELD
BALOHILL
BALOMOUNTAIN
BALDOCK

BALDDCK» GRAVELLY

SUBSTRATUM.

DRA INED
BALDDCK »
BALDOCK,
BALDOCK »
BALOWIN
BALDY
BALE
BALEs WET
BALLAMACK
BALLARD
BALLER
BALL INGER
BALLTOWN
BALLVAR
BALLY
BALM
BALMAN
BALMAN«

FLOODED
BALMLAKE
BALMORHEA
BALON
BALSORA
BALTIC
BALTIMORE
BAMA
BAMAC
BAMBER
BAMDS
BAMTUSH
BANADERU
BANAT
BANBURY
BANCAS
BANCKER
BANCROF T
BANCY
BANDAG
BANDERA
BANDID
BANDON
BANE
BANGO
BANGOR
BANGSTON
BANIDA
BANKARD
BANKHEAD
BANKS
BANLIC
BANNEL
BANNER
BANNING
BANNIDON
BANNOCK
BANTRY
BAPDS
BARABOO
BARAGA
BARANA
BARATARI
BARBAROSA
BARBARY
BARBERT
BARBOUR
BARBOURVILLE
BARCAVE
BARCE
BARCLAY
BARCO
BARCUS
BARD
BARDEN

SAL INE
SALINE
DRAINED

SALINE,

EeGaw

NOP»PTNDEOVOOCTPINTO>PPNAAANACHI>P T PP IOPNIICIODUNUIIOTND>POTVDTTND

NnooDmMoO

NDUNODOOODDNIOR®IONNN

N

BEDROCK SUBSTRATUM.

. EARDLEY

BARELA

BARF IELD
BARF USS
BARGE
BARGER
BAR1D
BARISHMAN
BARKCAMP
BARKELEW
BARKERVILLE
BARKLEY
BARKCF
BARLEYFIELD
BARL ING
BARL OW
BARNABE
BARNARD
BARNELLCREEK
BARNES

' BARNESTON

BARNESTON»
NONGRAVELLY N
BARNEY
BARNHARDT
BARNMDT
BARNSDALL
BARNSTABLE
BARNUM
BARDDA
BARD1D
BAROIDs
BARRADA
BARRE
BARRETTY
BARRIER
BARRINGTON
BARRON
BARRONETT
BARRY
BARSAC
BARSHAAD
BART
BARYINE
BARTLE
BARTLEY
BARTO
BARTOME
BARTON
BARTONFLAY
BARVON
BARX
BASCAL
BASCO
BASCOM
BASCOVY
BASEHOR
BASH
BASHAW
BASHER
BASILE
BASIN
BASINGER
BASINGERS
DEPRESS IONAL
BASINGERs FLOODED
BASKET
BASSEL
BASSETT
BASSFIELO
BASTIAN
BASTON
BASTROP
BASTSIL
BATA
BATAN
BATAVIA
BATEMAN
BATES

WET
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BATESON
BATESYILLE
BATH
BATYERSON
BATTLE CREEK
EATTLEMENT
BATZA
BAUDETTE
BAUER
BAUMAN
BAUMGARD
BAUSCHER
BAUX
BAUXSON
BAXENDALE
BAXTER
‘BAXTERVILLE
BAYAMON
BAYARD
BAYBORD
BAYERTON
BAYFIELD
BAYFIELD,
BAYHDRSE
BAYLIS
BAYMEADE
BAYOU
BAYOUDAN
BAYSHORE
-BAYSHORE »
MODERATELY WEY
BAYSIDE
BAYTOWN
BAYUCODS
BAYVI
BAYVIEW
BAYWOOD
BAZETTE
BAZILE
BEACH
BEAD
BEADLE
BEALAND
BEALES
BEAM
BEAMTON
BEANBLOSSOM
BEANFLAT
BEANLAKE
BEANO
BEAR BASIN
BEAR CREEK
BEAR LAKE
BEAR PRAIRIE
BEARDALL
BEARDEN
BEARDSLEY
BEARDSTOWN
PEARGULCH
PEARMOUTH
BEARPAV
BEARSKIN
BEARSPRING
BEARTRAP
EEAPVILLE
BEARWALLOW
BEASLEY
BEASON
BEATRICE
BEAUCOUP
BEAUFORDO
BEAUGHTON
BEAUMONT
BEAUREGARD
.BEAUSITE
BEAUVAILS
BEAVERCREEK
BEAVERDAM
BEAVERELL

wET

TWO HYDROLOGIC 50IL GROUPS SUCH AS B/C INDICATES THE ORAINED/UNDRAINED SITUATION.
REFER TO A SPECIFIC SOIL SFERIES PHASE FOUND IN SOIL MAP LEGEND.
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BEAVERTON
BECKER
BECKET
BECKLEY
BECKMAN
BECKS
BECKTON
BECKTON»
ORAINED
BECKVILLE
BECKWITH
BECKWOURTH
BECRAFT,
BECREEK
EEDELL
BEDEN
BEDFCRD
BEDINGTON
BEDKE
BEDNER
BEDSTEAD
BEOWYR

BEE

BEEBE .
BEECHER
BEECHGROVE
BEECHWOOD
BEEK
BEEKMAN
BEELEM
BEELINE
BEEMONT
BEENOM
BEESKOVE
BEETYILLE
BEEZEE
BEFAR
BEGAY
BEMANIN
BEHEMOTOSH
BEHRING
BEIGLE
BETRMAN

WELL

BEISIGL

BEJE
BEJUCOS
BELAIN
PELATE
BELCHER
BELDEN
BEELDING
BELEN
BELFAST
BELFIELD
BELFORE
BELGARRA
BELGRADE
BELHAVEN
BEL INDA
BELJICA
BELK
BELKNAP
BELLAVISTA
BELLE
EELLECHESTER
BELLEKELEN
BELLENMINE
BELLEVILLE
BELLEVYILLE,
EELLEYUE
BELLICUM
BELLINGHAM
BELLINGHAM»
DRAINED
BPELLPASS
BELLPINE
BELLWOOD
BELMEAR
BELMILL

PONGED
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Exhibit A-1, continued: Hydrologic soil groups for United States soils :
BELMONT 8 | BERTRAM 8 | BILLINGS, - B ] BLACKNOLL € | BLUE LAKE A l
BELMORE 8 | BERTRAND B | MODERATELY S5LOW ! BLACKODAR B/D] BLUE STAR 8
BELPRE C | BERVILLE 8/0| PERM )] BLACKPIPE C | BLUEBELL C
BELSAC B | BERWOLF 8 | BILLYCREEK ¢ | BLACKPRINCE 8 | BLUECHIEF 4
BELTED D | BERYL B | BILLYHAW D | BLACKROCK B | BLUECREEK 5]
BEL TON C | BERZIATIC 0 .| BILTMORE A | BLACKSAN - B | BLUEDOME C
BELTRAMI 8 | BESEMAN A/D| BIMMER D | BLACKSPAR © | BLUEFLAT c
BELTSVILLE C | BESHERM ¢ ] RINCOD D | BLACKSPOT D ) BLUEGROVE c
BELUGA Y D | BESNER 8 | BINDLE B, | BLACKSTON 8 | BLUEGULCH B
BELUGA, DRAINED C | BESSEMER ¢ | BINFORD 8 | BLACKTHORN 8 | BLUEHILL c
SLOPING | BESSIE D | BINGER e | BLACKTOP O | BLUEHON [
BELVODIR . C | BESTROM C | BINGHAM B | BLACKWATER D | BLUEJOINT B
BELZAR C | BETHANY . € | BINGHAMPTON B | BLACKWELL D | BLUENDSE -]
. BEMIDJI A | BETHEL B | BINGHAMYILLE D | BLADEN D | BLUEPOINT A
BEN LOMOND 8 | BETHERA D | BINNA . B | BLAG ‘D | BLUERIM c
BENCHLEY C | BETHESDA C | BINNSVILLE D | BLAGOD D | BLUESLIOE )] l
BENCLARE C | BETHLEMEM B8 | BINS B | BLAINE € | BLUESPRIN c
BENCD 8 | BETIS A ) BINTON € | BLAIR € | BLUESTONE )]
BENDER B | BETONNIE B | BINTON, RECLAIMED B | BLAIRTON C ) BLUEVING A
BEND1RE C | BETRA € ) BIDYA B | BLAKABIN C | BLUFF o
BENEVOLA € | PETTERAVIA ¢ | eIPPUS 8 | BLAKE B | BLUFFDALE 4
BENEWAH D | BETTS B | BIRCHBAY C | ELAKELAND A | BLUFFTON (¥4
BENF IELD C | -BEULAH B | BIRCHFIELD D' '} BLAKENEY ¢ | BLUFORD c
BENGAL € | BEVENT . A | BIRCHWOOD C | BLAKEWELL C | BLUM C
BENGE B | BEVERIOGE 0 | BIRDOW B | BLALOCK D | BLY B
BENHAM B- | BEVERLY 8 | BIRDS C/D{ BLAMER ¢ | BLYBURG 8
BENIN © | BEVERLY. GRAVELLY A | BIRDSALL D - | BLANCA e | BLYTHE [>]
BENITO D | BEW C | BIRDSBORO E | BLANCHARD A | BOARDMAN 3
BENJAMIN D | BEWLEYVILLE B | BIRDSLEY D | BLANCHE 8 | BOARDTREE c
BENKL IN C | BEXAR 0 | BIRDSYIEW A | BLANCHESTER B/0} BOASH ]
BENMAN ¢ | BEZ0O D | BIRKEBECK B | BLANCOT B | 80AZ c
BENNDALE 8 | BEZZANT 8 | BIRMINGHAM B | BLAND C ) BOBBITT c
BENNINGTON ¢ | BIBB C | BIRNEY B | BLANDING B | BOBILLO A
BENRIDGE ® | PIBLESPRINGS B | BIROME C | BLANEY B | E0BNBOB <
BENSLEY 8 | BICE 8 | BISBEE A | BLANKET ¢ | soBs [}
BENSON 0 | BICKERDYKE D ) BISCARO D | BLANTON A ] BOBTAIL c
BENTEEN C | BICKETT 0 | BISCAY B/0| BLANTON, 8 | BOBTOWN 6
BENWY 8 | BICKLETON 8 | B1ISGANI, B8 |- MODERATELY WET | B8DCA 870
BENZ O | BICKMORE C | MODERATELY WET { BLANYON C | ,BOCA. DEPRESSIONAL D
BEOR © | BICONDDA D | BISGANI, FLOODED C | BLAPPERT D | BOCA, TIDAL -]
BEOQSKA 8 | BICONDOA., DRAINEGD C | BISHOP . D | BLAQUIERE ¢ | BoCK B
BEQTIA B | BIODEFORD D | BISMARCK D | BLASDELL A | BOCKER [
BEOWAWE 6 | BIDDLEMAN 8 | 8IS00DI D | BLASE C | BOCKSTON 8
BEOUINN 8 | BIDMAN € | BISPING P | BLASINGAME C | BODE B
BERCUMB B | BIDWELL 8 | BISSELL E | BLAYDEN O | BODECKER A
BERDA B | BIEBER 0 | BISSONNET D | BLAZBIRD O | BODELL [4
BEREA C | BIEDELL o | BIT C | BLAZON © | BOOEN [
BERENICETON e | BIEDSAV ¢ | BITTER B | BLEAKWOOD ¢ | BODENBURG e
BERGHOLZ € | BIENVILLE A | BITTER SPRING B | BLEDSDE C | BODINE 8
BERGLAND D | B81G BLUE D | BITTERROOT C | BLEIBLERVILLE D | BODORUMPE [4
BERGOUVISY B | BIG HORN 8 | BITTERWATER B | BLENCOE o | sopot [4 l
BERGS TROM 8 | B81G TIMBER o | BITYON 8 | BLEND 0 | BOEL A
BERGSYIK 0 | BIGARM B | BIVANS D | BLENDON B | BDEL, OYERWASH [
BERIND 8 | BIGBEE A | BIXBY B | BLETHEN 8 | BOELUS A
BERIT D ] BIGBEND B | BIXLER € | BLEVINS B | BOERNE B
BERKS C | BIGBROWN ¢ | BJORK C | BLEVINTON B | BOESEL c
BERKSHIRE 8 | BIGELOW 8 | BLACHLY B8 | BLEWETY O | BOESEL., PROTECYED 8 I
BERLAKE 8 | BIGETTY B | BLACK BUTTE B | BLICHYON 0 | BDETTCHER C
BERLIN C | BIGFLAT 0 | BLACK CANYON D | BLICKENSTAFF B | BOGAN C
BERMESA C ) BIGFOOT € | BLACK CANYON. c | BLIMO 8 | BOGART B
BERMUDI AN B | BIGFORK € | DRAINED | BLIMSTER C | BOGGS c
BERNAL O | BIGHAMS B | BLACK RIDGE D 1 BLINN C | BOGGY C
BERNALDO B ] BIGHILL B | BLACKA ¢ | BLISS C | BOGRAP B
BERNARD D | BIGLAKE A | BLACKBURN B |} BLITZEN C | BOGUE D
BERNARD INO € | BIGKEADOW C | BLACKDRAW © | BLOCKHOUSE D | BOGUS [«
BERNARDS TON C | BIGNELL ¢ | ELACKETYT. 8 | BLOMFORD B8/0| BOHANNON c
BERNHILL B | BIGRIVER B | BLACKFOOT C | BLOOM D | BOMEMIAN B
BERNICE A | BIGSHEEP B - | BLACKFOOT» DRAINED B | BLOOMFIELD A | BOHICKET o
BERNING C | BIGSPRING O | BLACKHALL 0 | BLOOMING B | BOHNA B
BERNOW 8 | BIGWIN C | BLACKHALL. WARM € | BLOOMSDALE 8- | BOHNLY °
BERRYLAND B/D| BIGWINDER 0 | BLACKHAMMER B | BLBOR € | BDHNSACK B
BERRYMAN C | BIJORJA € | BLACKHAWK D | BLODDRs GRAVELLY 0 | BOISTFORT B
BERSON 8 | B1JOU B | BLACKHOOF D | SUBSTRATUM | BOJAC 8
BERTAG ¢ | 8ILBD .C | BLACKHDRSE C | BLOUNT c | scJp [
BERTELSON B | BILGER ‘D | BLACKLEED B8 | BLOWERS 8 | BOLAN [:}
BERTHOUD ® | BILLETT B | BLACKLEG C ] BLUCHER ¢ | BOLAR c
BERTIE 8 | BILLINGS € | BLACKLOCK O | BLUE EARTH B/D| BOLD B
BERTD o | | BLACKMAN C | BLUE EARTH, 0 | BOLENT A
BERTOLDTTI 8 | BLACKMOUNT B | SLOPING | BOLES C
NOTES: TwWO HYDROLOGIC SOIL GRDUPS SUCH AS B/C IMDICATES THE DRAINED/UNDRAINEDO SITUATION.
MODIFIERS SHOWNe E.Gas BEDROCK 'SUBSTRATUM, REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

BOLFAR
BOLICKER
B8oLI0
BOLIVAR
BOLL ING
BOLSA
BOLTON
BOLTUS
BOMAR
BOMBADIL
BOMBAY
BOMOSEEN
BON
BONATLR
BONANZA
BONAPARTE
BONCLAIR
BOND
BONGF ARM
BONDMAN
BONDRANCH
BONDUEL
BONE
BONEEK
BONEYARD
BONFIELD
BONFR1
BONG
BONHAM
SONIFAY
BONILLA
BONITA
BONJE A
BONN
BONNEAU
BONNELL
BONNER
BONNERDALE
BONNE T
BONNEVILLE
BONNICK
BONNIE
BONNIE, PONDED
BONNYDOON
BONO
BONSALL
BONTA
BONTI
BONWIER
BONWIERs GRADEO
BONZ
BOOFORD
BOOFUSS
BOOXCLIFF
BOOKER
BODKOUT
BOOKWOOD
BOOMER
BOOMS TICK
BOOMTOWN
BOONE
BOONE $80R0
BOONEV ILLE
BOONTON
BOONVILLE
BOONV ILLE
BOOTH
BOOTHBAY
BOOTJACK
pOOTS
BOCUILLAS
BORACHO
BORAH
BORAVALL
BORDA
BORDE AUX
BORDEN
BORDER
BOREAL1S

NOTES ®
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BORGE AV
BORGES
BORIANA
BORKY
BORNSTEDT
BORO
BOROBEY
BORREGO
BORREGUERT

BORSK I ~

BORTH
BORUP
BORVANT
BOSANKO
BOSCO
BOSKET
BOSLER
80S0
BOSQUE
BOSSBURG

BOSSBURG, DRAINED

BOSTON
BOSTRUM
BOSTWICK
BOSVILLE
BUSWELL
BOSWORTH
BOTELLA
BOTHWELL
BOTHWI
BOTON
BOTTINEAU
BOTTLE
BOTTLEROCK
BOULDER
BOULDER LAKE
BOULDER POINT
BOULDERCREEK
BOULDIN :
BOULFLAT
BOUNCER
BOUNDARY
BOURB ON
BOURNE
BOUSIC

BOW

BUWBAC
BOWBELLS
BOWD ISH
BOWDLE
BOWDOIN
BOWDRE
BOWEN
BOWERS
BOWES

BOWIE
BOWLAKE
BOWLUS
BOWMAN
BONMANSVILLE
BOWNS
BOWSTRING
BOXELDER
BOXFORD
BOXVILLE
BOXNELL

sov

BOYCE

8OYD
BOYER
BOYETYT
BOYKIN
BOYLE
BOYSAG
BOYSEN

BOZE
BOZEMAN
BRABAS
BRACE
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BRACEVILLE
BRACKEN
BRACKETT
BRAD
BRADDODCK
BRADEN
BRADENYON

BRADENTON, FLODDED

BRADER
ERADSHAW
BRADSDN
BRADWAY
BRADY
BRADYVILLE
BRAFFITS
BFAGG
BRAHAM
BRAILSFORD
BRAINERD
BRALLIER
BRAM
BRAMARD
BRAMLETT
BRAMWELL
BRANCH
SRANCROF T
BRAND
BRANDENBURG
GRANDON
BRANDY WINE
BRANFORD
BRANHAM
BRANSCOMB
BRANTFORD
BRANTLEY
SRANYON
BRASHEAR
BRASSFIELD
BRATTON
BRAUN
BRAVANE
BRAWLEY
GRAXTON
BRAY
BRAYTON
BERAZILTON
BRAZITO
BRAZITO, THICK
SURFACE
BRAZITOs THICK
SURFACE »
SAL INE-ALKALI
BRAZON
ERAZORIA
BRECKENR IDGE
BRECKNDCK
BRECKSVILLE
BREECE
BREG AR
BREIEN
BREKO
BREMER
ZREMER» SANDY
SUBSTRATUM
BREMO
BREMS
BRENDA
BRENHAM
BRENNAN
BRENNER
BRENT
BFENTON
BRENTSVILLE
BRENTWOOD
BRESSA
BRESSER
BREVARD
BREVATOR
BREVORT
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BREW

EREWER
BREWLESS
BREWSTER
BREWTON
BRIBUTTE
BRICKEL
BRICKMILL
BRICKTON
BRICO
BRIDGE
BRIDGECREEK
BRIDGEHAMPTON
BRIDGEPORT
BRIDGER
BRIDGESON

BRIDGESON: DRAINED

BRIDGET
ERIDGEWATER
BRIEDWELL
BPI1EF

BRIER
BRIGGS
BRIGGSDALE
BRIGGSVILLE
BRIGHTON
BRIGHTWOOD

‘BRILEY

BRILL
BRILULIANT
BRIMFIELD
BRIMLEY
BRIMSTONE
BRINEGAR
BRINGMEE
BRINKER
BRINKERT
BRINKERTON
BRINNUM

BRINNUMs DRAINED

BRIONES
BRIOS
BRISBANE
BRISCO
BRISCOT

BRISCOT» DRAINED

BRISKY
BRISTOW
BRITTO
BRITTON
BRITWATER
8ROAD
BROAD CANYON
BROADALBIN
BROADAX
BROADBRODK
BROADHEAD
BRDADHURST
B8ROADMGOR
EROADUS
BROADWELL
8BROBETT
BROCK -
BROCKET
8ROCKGULCH
BROCKLISS
BROCKMAN
BROCKO |
BROCKPORT
BROCKROAD
BRDCKSBURG
BROCK YON
BROCKWAY
BROCKWELL
BRODALE
BRODY

BROE
BROGAN
BROGDON

YwO HYDROLOGIC SDIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED SITUATION.
MODIF 1ERS SHOWNs E+Ges BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.

(210-VI-TR-55, Second Ed., June 1986)
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BROKE NHORN
BROLLIAR
BROMER
BROMIDE
BROMO
BRONAUGH
BRONCHD
BRONCHD s LOAMY
SUBS TRATUM
BRONELL
BRONSON
BRONTE
BROOKE

- BROOKFIELD

BROOK INGS
BROOKLYN
BROOKMAN
BROOKSHIRE
BROOKSIDE
BRDOKSTON

BROOKSTON» STONY

BRODKSYILLE
BROCME
BROPHY
BROSE
BROSELEY
BROSS
BROUGHTON
BROWARD
BROWER
BROWNBE AR
BROWNDELL
BROWNELL
BROWNF 1ELD
EROWNLEE
BROWNRI1GG
BROWNSCOMBE
BROWNSCREEK
BROWNSDALE
BROWNSTO
BROWNSVILLE
BROWNTON
EROXON
BROYLES
BRUBE CK

‘BRUCE

BRUELLA
BRUELLAs HARD
SUEBSTRATUM

BRUFF Y
BRUHEL
BRUIN
BRUMARN
BRUMB AUGH
BRUNCAN

BRUNDAGE

BRUNEEL
BRUNELDOA
BRUNO
BRUNSWICK
BRUNZELL
BRUSHCREEK
BRUSHCREEK
BRUSSELS
BRUSSETT
BRYAN
BRYANT
BRYARLY
BRYCAN
BRYCE
BRYMAN
BRYSTAL
BuB

BUBUS
BUCAN

BUCAN, GRAVELLY

BUCHANAN
BUCHEL
BUCHENAU
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Exhibit A-l, continued: Hydrologic soil groups for United States soils

BUCHENAUS
SOLUM
BUCKAROO
BUCKBAY
BUCKCREEK
BUCKE YE
BUCKHALL
BUCKHOUSE
BUCKING
BUCKLAKE
BUCKLAND
BUCKLE
BUCKLEBAR
BUCKLEY
BUCKL ICK
BUCKLICK »
SOLUM
BUCKLON
BUCKNELL
BUCKNEY
BUCKPEAK
BUCKS
BUCKSHOT
BUCKSKIN
BUCKTON
BUDE
BUDIHOL
BUDLEWIS
BUELL
BUENA VISTaA
BUFFARAN
BUFFCREEK
BUFF INGTON
BUFFMEYEFR
BUFFORK
BUFTON
BUHRIG
BUICK
8UIST
BUKO
BUKO, WET
BUKREEK
BUL AKE
BULKLEY
BULL RUN
SULL RUN.
SUBSTRATUM
BULL TRAIL
BULLARDS
BULLCREEK
BULLFLAT
SULLFOR
BULL ION
BULLNEL
BULLOCK
BULLREY
BULLUMP
BULLYARD
BULLWINKLE
BULLY
BULOW
3UNCO MBE
BUNDO
BUNDORF
SuUNDY
BUNDYMAN
BUNEJUG
BUNKER
BUNKERHILL
BUNKWATER
BUNKY
BUNNE LL
BUNSELME IER
BUNTINGVILLE
BUNYAN
BURBANK
BURCH
BURCHAM
BURCHAKD

THICK

THICK

NOTES?

HARDPAN

w
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MODIFTERS SHOWN.

A-8

BURCHELL
BURDETT
BUREN
BURGESS
BURG1
BURIBURI
BURKE
BURKE TOWK
BURKEVILLE
BURKHARDT
BURLE 1GH
BURLESON
BURLEWNASH
BURLINGTON
BURMAH
BURNAC
BURNBORDUGH
BURNEL
BURNETTE
BURNHAM
BURNSIDE
BURNSVILLE
BURINSWICK
BURNT LAKE
BURNTRIVER
BURR

BURRITA
BURROWSYILLE
BURSLEY
BURSON

BURT

BURTON
BURWELL
BUSBY

BUSE

BUSHER
BUSHMAN
BUSHNELL
BUSHVALLEY
HUSKA

BUSSY

BUSTER

BUSTY
BUSYWILD
BUTAND
BUTCHE
BUTLER !
BUTLERTOWN
BUTTERFIELD
BUTTERMILK
BUTTERS
euUTTON
EUTTONHDOK
EUTTONWILLOW
EUXIN
BUXTON,

EUXTON
BUXTON.
WELL ORAINED
BUZZN
BYARS
BYBEE
BYINGTON
8YLER
BYLU
BYNUM
BYRAM
BYRNIE
CABALLO
CASARTON
CABBA
CABBART
CASBART,.
CAPBART,
CABEZCN
CABIN
CABINET
CABLE

STONY

WARM

EaGer

SOMEWHAT
PJIORLY DRAINED

MODERATELY

STONY
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CABO ROVO
CAPQOSE
CABDY
CABRILLD
CABSTON
CACHE
CACIGUE
CACTUSFLAT
CADDO
CADEVILLE
CADILLAC
CADI12Z
CADMUS
CADQMA
CAESAR
CAGEY
CAGLE
CAGUABD
CAGWIN
CARAEA
CAHONA
CAlD
CAINKDY
CAIRC
CAJALCO
CAJETE
CAJCN, OVERWASH
CAJONs LOAMY
SUBSTRATUM
CAJON. SILTY
SUBSTRATUM
CAJONs ALKALI,
CYERWASH

‘CTAJON,

SAL INE-ALKAL1
CAJON, COOL.»

OVERWASH
CAJON» GRAVELLY
CAJCN. CO0L
CAJON, WARM
CALABAR
CALABASAS
CALAMINE
CALAMITY
CALAMLS
CALAVERAS
CALAWAH
CALCO
CALCDUSTA
CALCRDSS
CALD
CALDER
CALDERWOGD
CALOWELL
CALDWELL »
CALE
CALEAST
CALEE
CALEOOMI A
CALENDAR
CALERA
CALHI
CALHOUN
CALICO
CALICOTY
CALIFON
CALIMUS
CALITA
caLiza
CALK INS
CALLABD
CALLAHAN
CALL AN
CALLEGUAS
CALL INGS
CALL ISBURG
CALLCWAY
CALMAR
CALNEVA

DRAINED
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CALODO
CALOCSA
CALQUSE
CALPAC
CALPEAK
CALPINE
CALROY
CALUME
CALVERTON
CALVIN
CALVISTA
CALWCODS
CALZACORTA
CAMAGUEY
CAMARGO
CAMARILLO

CAMARILLOs DRAINED

CAMAS
CAMAS, STONY
CAMATTA
CAMBARGE
CAMBERN
CAMBERT
CAMBETH
CAMBR14A
CAMBRIDGE
CAMDEN
CAMEEK
CAMELBACK
CAMED
CAME RON
CAMILLUS
CAMINO
CAMPANA
CAMPBELL,s MUCK
SUBSTRATUM
CAMPBELL «
CAMPBELLTON
CAMPCREEK
CAMPIA
CAMPO
CAMPONE
CAMPSPASS
CAMPUS
CAMRODEN
CANA
CANAAN
CANADIAN
CANADICE
CANALOUY
CANANDAIGUA
CANASERAGA
CANAVERAL
CANBURN
CANDELARIA
CANDELERD
CANDERLY
CANDLER
CANDLESTICK
CANDOR
CANE
CANE ADE A
CANEEK
CANELD
CANESY
CANEYVILLE
CANEZ
CANFIELD
CANISTED
CANISTED»
CANIWE
CANLDN
CANNELL
CANNING
CANNON
CANNONVILLE
CANDE
CANGVA
CANTALA

STONY

T#0 HYDROLOGIC SOt GROUPS SUCH AS 8/C INDICATES THE DRAINED/UNDRAINED SITUATION.
BEDROCK SUBSTRATUM, REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.

(210-VI-TR-55, Second Ed., June 1986)
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CANTEEN
CANTEY
CANTINA
CANTON
CANTON BEND
CANTRIL
CANTUA
CANTUCHE
CANUTIO
CANWALL
CANYON
CAPAC

CAPAY

CAPE

CAPE FEAR
CAPEHDRN
CAPERS
CAPERTON
CAPHOR
CAPILLO |
CAPIS TRANO
CAPITAN
CAPJAC
CAFLEN
CAPLES
CAPLES
CAPONA
CAPOOSE
CAPPS
CAPSHAW
CAPTINA
CAPTIVA
CAPULIN
CARACOLES
CARADAN
CARALAMP1
CARBENGLE
CARBO
CARBOL
CARBONA
CARBONDALE
CARCITY
CARDENAS
CARDIFF
CARCIGAN
CARDINGTON
CARDON
CAREFREE
CAREY
CAREY LAKE
CARGENT
CARGILL
CARIBEL
CARIBOV
CARIOCA
CARIS
CARJD
CARLIN
CARL INTON
CARLISLE
CARLITO
CARLOS
CARLOTTA
CARLOW
CARLSBAD
CARLSEORG
CARLSON
CARLSTROM
CARLTON
CARMACK
CARMEL
CARMI
CARMICHAEL
CARMODY
CARNASAW
CARNEGIE
CARNERD
CARNEY
CAROL INE

DRAINED
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

CAROLLO
CARON
CARON, MARSHY
CARPENTER
CARR
CARRACAS
CARRANZA
CARRCREEK
CARRIZALES
CARRIZO
CARROLLS
CARRYBACK
CARS1TAS
CARSITAS,
CARSON
CARSTAIRS
CARSTUMP
CART
CARTAGENA
CARTECAY
CARTER
CARTERE
CARTHAGE
CARUSO
CARUTHERSVILLE
CARVER
CARWILE
CARYTOWN
CARYVILLE
CASA GRANDE
CASABONNE
CASAGA
CASCADE
CASCAJO
CASCA U0,
CASCILLA
CASCO
CASE
CASEY
CASHEL
CASHIERS
CASHION
CASHMERE
CASHMONT
CASITG
.CASLD
CASLZ
wET
CASMOS
CASPAR
CASPIANA
CASS
CASS 1A
CAS512, MODERATELY
WELL DRAINED
CASS 1RO
CASSIRO.
CASSOLAPY
CASTA IC
CASTALITA
CASTANA
CASTELL
CASTELLEIA
CASTELLO
CASTEPHEN
CASTYILE
CASTIND
CASTINO,
CASTLE
CASTLEVALE
CASTNER
CASTOC
CASTON
CASTRC
CASTROVILLE
CASUSE
CASYARE
CASWELL
CATALINA

wET

cossLY

MODERATELY

STONY

NONSTONY

NOTES
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MODIF IERS SHOWN

CATALPA
CATAMOUNT
CATANO
CATARACT
CATARINA
CATASKA
CATAULA
CATCHELL
CATELLI
CATERL
CATH
CATHARPIN
CATHAY
CATHCARTY
CATHEDRAL
CATHEEN
CATHERINE
CATHLAMET
CATHRD
CATILLA
CATLA
CATLETT
CATLIN
CATMAN
CATNIP
CATOCTIN
CATOOSA
CATPOINY
CATTCREEK
CATTCREEK,
GRAVELLY
SUBSTRATUM
CATTO
CAUDLE
CAUSEWA
CAUSEY
CAVAL
CAVANAUGH
CAVE
CAVEGULCH
CAVEHILL
CAVELT
CAVENDI SH
CAvVO
CAVODE
CAYOUR
CAYA
CAYAGUA
CAYTON
CAYUGA
CAYUSE
CAZADERD
CAZADOR
CAZENOVIA
CEBOLIA
CEROLLETA
CEBONE
CEBOYA
CECIL
CEDA
CEDAR BUTTE
CEDAR MOUNTAIN
CEDARAN
CEDARBLUFF
CEDARCREEX
CEDARFALLS
CEDARGAP
CECARHILL
CEDARPASS
CEDONEA
CEEK
CELACY
CELESTE
CELETON
CELINA
CELID
CELLAR
CELSOSPRINGS
CEMBER

EeGer
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BEDROCK SUBSTIRATUNM,

CENCOYE
CENIZA
CENTENARY
CENTER
CENTER CREEK
CENTERBURG
CENTERFIELD
CENTERVYILLE
CENTISSIMA
CENTRAL PJINT
CENTRALIA
CENTRALPEAK
CEPBAT
CERESCO
CERINI
CERINI,
CERLIN
CERRILLDS
CERRC
CESTNIK
CETRACK
CHACHA
CHACON
CHAD
CHAFFEE
CHAGFIN
CHAIN
CHAIRES
CHAIRES,
DEPRESS 1ONAL
CHATX
CHALCO
CHALFONT
CHALKCREEK
CHALMERS
CHAMA. MODERATELY
SLOW PENRM
CHAMA, MODERATE
PERMEABILITY
CHAMA, COOL
CHAMATE
ChAMBEAM
CHAMEBERIND
CHAMBERLAIN
CHAMISE
CHANMOKANE
CHAMPAGNE
CHAMPION
CHANAC
CHANCE
CHANCELLOR
CHANDLER
CHANEY
CHANNAHON
CHANNING
CHANTA
CHANTIER
CHAPANDKZ
CHAPERTON
CHAPIN
CHAPMAN
CHaPOT
CHAPPELL
CHAPPUIS
CHAQUA
CcHaRCC
ChARCOL
CHARC
CHARDDTON
CHARETTE
CHARGO
CHARITON
CHARLEBQ13
CHARLEBOIS .
CHARLES
CHARLESYAN
CHARLEVODIX
CHARLDS
CHARLGS,

ALKAL X

WET

AET
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CHARLCTTE
CHARLTON
CHARNOCK
CHARNOCK »
MODERATELY WET
CHARD
CHASE
CHASEBURG
CHASEVILLE
CHASKA
CHASTAIN
CHATBURN
CHMATCOLET
CHATEAU
CHATFIELOD
CHATHAM
CHATSWORTH
CHATT
CHATUGE
CHAUMDNT
CHAUNCEY
CHAUTAUQUA
CHAVIES
CHAWANAKEE
CHAYSON
CHAZOS
CHEADLE
CHEAHA
CHERMOYGAN
CHECHI
CHECKER
CHECKETT
CHEDATNA
CHEDEHAP
CHEDESKI
CHEDSEY
CHEEBE
CHEEKTOWAGA
CHEESEMAN
CHEHALEM
CHEHALITS
CHEHULPUM
CHEL AN
CHELSEA
CHEMAWA
CHEN
CHENA
CHENANGO
CHENAULT
CHENEGA
CHENEY
CHENNEBY
CHENOWETH
CHEDAH
CHEQUEST
CHER IONI
CHERCKEE
CHERRY
CHERRY,., CALCAREOUS
CHERRY., COOL
CHERRY SPRING
CHERRYHILL
CHERUM
CHES AW
CHESHIRE
CHESHNINA
CHE SNIMNUS
CHESTATEE
CHESTER
CHESTERTON
CHESTNUT
CHESTONIA
CHESUNCODOK
CHE TCO
CHE TEK
CHETWYND
CHEVAL
CHEVELON
CHEVIOT

TW0 HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINEC/UNDRAINEDC SITUATION.
REFER TD A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.

(210-VI-TR-55, Second Ed., June 1986)
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CHEWACLA
CHEWELAH
CHEYENNE
CHIA
CHIARA
CHTCANE
CHICHANTNA
CHICKAHOMINY
CHICKAMAN
CHICKASAW
CHICKASHA
CHICKREEK
CHICOLETE
CHICOTE
CHIEFLAND
CHIGLEY
CHIKAMIN
CHILAD
CRILCOTT
CHILCOTT.
CHILCOTT,
CHILDS
CHILGREN
CHILHOWIE
CHILI
CHILICGTAL
CHILKODT
CRILL
ChILLUM
CHILMARK
CHILOGUIN
CHILPEP
CHILSON
CHILTON
CHIMAYO
CHIME
CHIMENE A
CHIMNEY
CHEINAPOINT
CHINCAP
CHINCHALLD
CHINCOTEAGUE
CHINEN
CHINTAK
CHIND
CHINO,
CHINCOK
CHINYAR
CHIPENDALE
CHIPENMILL
CHIPETA
CHIFLEY -
CHIPMAN,
SALINE-ALKALI
CHIPMAN.
MODERATELY WET
CHIPMAN. DRAINED
CHIPOLA
CHIPPENY
CHIPPEWA
CHIREND
CHIRICAHUA
CHIRPCHATTER
CHISCA
CHISMORE
CHISOLM
CH1SPA
CHISTOCHINA
CHITINA
CHITTUM
CHITWOOD
CHIVATO
CHIWAUKUM
CHIWAWA
CHo
CHOATES
CHOBEE
CHOBEE »
DEPRESSTONAL

GRAVELLY
cooL

DRAINED
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CHOBEE,
SUBSTR
CHOCCOL
CHOCK
CHOCORU
CHOICE
cHoOP
CHOPTIE
‘CHORALM
CHOSKA
CHOTE AU
CHOWAN
CHRI1S
CHRISMA
CHR1STI
CHRIST1
"CHRISTI
CHRISTI
CHRISTO
CHRISTY
CHRODER
CHROME
CHRYSLE
CHUALAR
CHUBBS
CHUCKAN
CHUCK AW
CHUCKLE
CHUCKRI
CHUGCRE
CHUGTER
CHUIT
CHUL1TN
CHUMALL
CHUMMY
CHUMST1
CHUPADE
CHURCH
CHURCHI
CHURCHY
CHURN
CHUSKA
CHUTE
CIALES
CIBEQUE
<180
CIBOLA
(4 6]
CIDRAL
CIENEBA
CIEND
CIERVO,
CIERVO,
WET
CIERVO»
CIFIC
CIMARROD
CINCINN
CINCO
CINDERH
CINEBAR
CINNADA
CINNAMD
CINTRON
CIPRIAN
CIRAC
CIRCLEB
CIRCLEB
CIRCLEV
(@ £:141]
CISKE
C1SPUS
CITADEL
c17icCo
CITRONE
CLACK AM
CLAIBOR
CLAIRE
CLAIREM

NOTES:
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

LIMESTONE
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ALKALI,
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N
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URST

LE
N
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AR
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LLE
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NE

WrOCoO0ORMNILTNAMAI>PDOORODI>»AANAAN

ONT

CLALLAM
CLAM GULCH
CLAMO
CLAMP
CLANA
CLANALPINE
CLANTON
CLAPPER
CLAREMORE
CLARENCE
CLARENDON
CLARESON
CLAREVILLE
CLARINDA
CLARIDN
CLARITA
CLARK
CLARK FORK’
CLARKELEN
CLARKRANGE
CLARKSBURG
CLARKSDALE
CLARKSVILLE
CLARND
CLATO
CLATSOP
CLAUNCH
CLAVERACK
CLAVICON
CLAWSON
CLAYBURN
CLAYSPRINGS
CLAYTON
CLE ELUM
CLEAR LAKE
CLEAR LAKE,
STRATIFIED
SUBS TRATUM
CLEAR LAKE,
MODERATELY WET
CLEARBROOK
CLEARFIELD
CLEARFORK
CLEARWATER
CLEAVAGE
CLEAVER
CLEAVMOR
CLEBIT
CLEGG
CLEGHORN
CLEMAN
CLEMENTINE
CLEMENTINE »
DRAINED
CLEMS
CLEMVILLE
CLENDENEN
CLEONE

CLEORA

CLERF
CLERGERN
CLERMONT
CLEVELAND
CLEVERLY
cLICK
CLIFFDELL
CLIFFOOWN
CLIFFHOUSE
CLIFFORD
CLIFSAND
CLIFTERSON
CLIFTON
CLIFTY
CLIMARA
CLIMAX
CLIME
CLINETOP
CLINT
CLINTON
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CLIPPER
CLIPPERS
CLODINE
CLONTARF
CLOGUALLUM
CLOGUATO
CLOQUET
CLOSKEY
CLOTHO
CLOUD PEAK
CLOUD RIM
CLOUDCROFT
CLOVUDLAND
CLOUGH
CLOVELLY
CLOVER SPRINGS
CLOVERDALE
CLOYERLAND
cLavis
CLOWERS
CLOWERS.
CLOWFIN
CLUFF
CLUNIE
CLURDE
CLURO
CLYDE
CLYMER
COACHELLA
COACHELLAS
COAHUILA
COAL CREEK
COALBANK
COALDALE
COALDRAW
COALMONT
COAMO
COARSEGOLO
COATSBURG
COBAT
CCBATUS
coes
CCBBSFORK
COBEN
COBEY
COBLE
coBoC
CCBRE
COBURG
COCHETOPA
COCHINA
COCHITI
COCHRAN
cocoa
COCOORIE
COCOLALLA
COCOLALLA»
CODLEY
CODORUS
CODOVIN
CODYLAKE
COE
COERGCK
COESSE
COFF
COFFEEN
CCGGON
COGNA
COGSWELL
COHAGEN
COMASSET
COHOCT AK
COHOCTAH» SANDY
SUBSTRATUM
COHOE
coILS
CeIT
COKEDALE
COKEDALE ,

DRAINED

WET

WET

ORAINED

DRAINED
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COKEL
COXER R
COKESBURY
COKEVILLE

COLAND

COLBAR

COLBERT

COLBURN

coLBy

COLDCREEK
CCLDENT

CCLE

COLEMAN
COLEMANTOWN
COLESTINE

COLFAX

COLHILL

COLIBRO

COLINAS

COLITA

COLLAMER

COLLARD
COLLAYOMI
COLLBRAN
COLLBRAN. CCBBLY
COLLEGEDALE

COLLEGIATE
COLLETT
COLLETT,
COLLIER
COLLINGTUN

COLL INS
COLLINSTON
COLLINSVILLE
COLL INWDOD

CoLMA

COLMOR

COLNEVEE

coLo

COLO+ DRAINEOD

COLOs NONFLOODEO
COLOCKUM

COLOMA

COLOMBO

COLONA

COLONIE
COLONVILLE

COLORADO

COLOROCK
COLOROW
coLoso
COLOSSE
coLpP
COLRAIN
COLSAVAGE
COLTER
COL THORP
COLTON
COL TROOP

COLTS NECK
COLUMBIAS MUCK
SUBSTRATUM
COLUMBIA»
CLAY SUBSTRATUM
COLUMBIA
MODERATELY WET

COLUMBIA»

COLUMBIA

COLUMBIAs CLAY
SUBSTRATUM
COLUMBIA,
COLUMBINE
CcoLuMBUS
coLusa
COLVARD
COLVILLE
COLVILLE.
COLVIN
COLVIN,

DRAINED

SAL INE

TWO HYDROLDGIC SOIL GRDUPS SUCH AS B/C INDICATES THE ORAINEC/UNDRAINED SITUATION.

MODIFIERS SHOWN,

EeGan

(210-VI-TR-55, Second Ed., June 1986)

DRAINED »

DRAINED

FLOODED

SLOP ING

DRAINED
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COLVIN,
SALINE
COLWOOD
coLy
COLYER
COMAD
COMAR
COMBE
COMBS
COMER
COMETA
COMFORTY
COMFREY
COMFREY »
COMITAS
coMLy
COMMERCE
COMMSK !
COMO
COMOBAE 1
COMDDORE
COMORO
COMPASS
COMPTCHE
COMSTOCK
coMus
CONA
CONABY
CONALS
CONANT
CONASAUGA
CONATA
CONBOY
CONCEPCION
CONCHAS
CONCHO
CONCONULLY
CONCORD
CONDA
CONDIE
CONDIT
CONDCN
CONE
CONECUM
CONE JO
CONEJO»
CONEJD,»
SUBSTRATUM
CONESTOGA
CONESUS
CONE TOE
CONGAREE
CONGER
CONGER» COBELY
SUBSTRATUM
CONGLE
CON1
CONIC
CONLEN
CONLEY
CONNE AUT
CONNEL
CONNERTON
CONOSTA
CONDTTON
CONOVER
CONOW INGOD
CONPEAK
CONRAD
CONROE
CONSE JO
CONSER
CONSTABLE
CONSTANCIA
CONSUMO
CONTACT
CONTEE
CONTIDE
CONTINE

PONDED

WET

BEDROCK SUBSTRATUM, REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGENO.
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Exhibit A-1, continued: Hydrologic soil groups for United States scils

CONTINENTAL € § CORRALITOSs SILTY B | COWERS 8 | CREVA 0 | CUBCREEK 8
CONTD B | SUBSTRATUM | COWESTGLEN 8 | CREVASSE ' A | CUBERANT B
CONTRA CDSTA ¢ | CORRECO C | COWETA € | CREVISCREEK € | CUCAMUNGO 1}
CONTRARY 8 | CDRRIGAN D ) cowGIL 8 | CREWS D | CUCHILLAS C
CONVENT C | CODRSON ¢ | COWMORN 8 | CRIDER B | cucko c
COQERS B | CORTA D | COWICHE B | CRIMS b | CUBANWY [}
CooK O ! CORTADA B | COWLAKE 8 |} CRINKER C | CUDAHYs DRAINED C
COOKPORT C | CORTEZ 6 | cowLITZ A | CRIPPIN E | CUDDEBACK [
COOLBRITH C | CORTINA B | <owooo D | CRISFIELD 8 | CUERDA [
CODOLIDGE 8 | CORTINA. THIN A | cowspLy ¢ | crisTYo € | CUERO 8
"COOLVYILLE C ] SURFACE | COWTON C | CRISTOs LODAMY | CUERYO c
CoOMBS 8 | CORUNNA 8,0} <ox 0 | CRISTOBAL 8 | CUESTA 4
COONSKIN C | CORWIN 8 | CCXLAKE 0 | CRITCHELL 8 | CUEVA (]
COOPER B | CORWITH B | COXVILLE D | CRITTENDEN B | CUEVITAS o
CODSAW B | CORY C | COXWELL C | CROATAN D | CUEVOLAND B
CODTER ¢ | CORYDON o | coy 0 | CROCKER A | CULBERTSON ]
COPAKE 8 | COsap C '} COYANQSA 0 | CROCKETT D | CULDESAC ]
COPALIS ¢ | COSER D | COYATA ¢ | CROESUS C | CULLEN C
COPANO O | COSEY ‘B | COYET A | CROFTON B | CULLEOKA B
COPASTON o | CcosH ¢ | COYLE 8 | CROGHAN B | CcuLp C
COPELAND 8/D| COSHOCTON C | COYNE B | CROKE 8 | CULPEPER C
COPELAND p | COSKI 8 | COYOTECREEK B | CROMWELL A} cuLTUS B
DEPRESSTONAL | COSTILLA A | cozac B | CRONKHITE C | CULVING 4
COPEMAN B | COSUMNES ¢ | COZBERG B | CRONKS ¢ | CUMBERLAND B
COPENHAGEN D | cOTAco C | COZTUR D | CROOKED © | CUMBRES [
CaPITA B | coTaIL 8 | CRAPTREE C | CROOKED CREEK 0 | CUMLEY [4
COPPER RIVER D | COTANT 0 | CRACKERCREEK B | CROOKED CREEK, C | CUMMINGS ]
COPPER RIVER» B | COTATI € | CRACKLER P | DRAINED | CUMMISKEY 8
LACUSTRINE | COTEAU C | CRADDOCK . 8 | CROOKED CREEK, € | CuNaRD 8
SUBSTRATUM | COTHA C | CRADLEBAUGH D | FLOODED | CUNDICK o
COPPER RIVER, TILL B | COVITO 8 | CRADLEBAUSH. € | CRODKSTON 8 | CUNDIYO B
SUBS TRATUM | coro B | SALINE=-ALKALI | CROOM C | CUNNINGHAM <
COPPER RIVER, 8 } coroPAxI A |} CRADLEBAUGH. € | CROPLEY o | cupco 4
SILTY SUBSTRATUM | cotT 8 | ORAINED - | CROPPER 0 | cuPpoLA 8
COPPER RIVER, 8 | COTTER 8 | CRAFT B | Croauie D | CUPPER B
GRAVELLY ] COTTERAL 8 | CRAFTON ¢ | crosaey ¢ | CUPPLES [
SUBSTRATUM { COTTLE 0 | CRAGGEY o | CROSIER - ¢ | cuppy +]
COPPERCREEK B | COTTONEVA € | CRaAGO e | CROss D | CURABITH A
COPPEREID D | COTTONTHOMAS B | CRAGOLA D | CROSSPLAIN € | CURANT B
COPPERTON 8 | COTTONWOOD ¢ | CRAGGSEN 0 ] CROSSTELL 0 | CURDLI C
COPPOCK 8 | COTTRELL ¢ | CRASG e | CROSSVILLE 8 | CURECANTI a
COPSEY b | coTuLLa D | CRAIGMILE 8/D1 CROSWELL A | CURHOLLOW 1]
COQUATY 0 | COUCH O | CRAIGSVILLE 8 | CrROT D | CUROB ]
COQUILLE D | COUGARBAY D | CRAMER o | CROTON 0 | CURRAN (d
CORA D | COUGHANOUR € | CRAMONY € | CROUCH B | CURRIER A
CORAL C | COULEEDAM D | CRANE B | CROW C | CURRITUCK D
CORALLAKE B | COULSTONE 8 | CRANECREEK C | CROW CREEK e | CURTIN o]
CORBETTY B | COULTERG B | CRANFILL B | CROW MILL ¢ | CURTIS CREEK []
CORBILT 8 | COULTERVILLE © | CRANNLER 8 | CROWCAMP © | CURTIS SIDING A
CORBIN B8 | COUNCELOR 8 | CRANSTON B | CROWFLATS e | CURTISTOWN 8
CORCEGA ¢ | COUNCIL 8 | CRary ¢ | CROWFOOT e | CUSHENBURY 8
CORDELL D | COUNTRYMAN C | CRASH B | CROWHEART C | CUSHING [
COROES B | COUNTS D | CRATERP LAKE 8 | CROWLEY 0 | CUSHMAN [4
CORDESTON B ] COUPEE 8 | CRATERMO ¢ | CROWNEST 0 | CUSHODL C
CORDOVA C/D| COUPEVILLE ¢ | CRAVEN C | CROWSHAW B | CUSICK o
CORDY B | COURY 8 | CRAWFDPD 0 | CROWTHER D | cusTco -]
CORIFF B/01 COURTHOUSE D | CRAWLEYVILLE 8 | CROYDON B | CUSTER o
CORINTH C | COURTLAND B | CREAL C | CROZIER € | CUSTER. DRAINED [
CORKS TONE D | COURTNEY B | CREASEY C/D} CRUCES D | cUTAaway B
CORLENA A | CODURTROCK & | CREDO B ] CRUCKTON e | CUTHAND B
CORLETT A | COURVILLE B | CREED C | CRUICKSHANK C | CUTHBERT [«
CORLEY 8/01 COUSE ¢ | CREECMODR C | CRUISER B | CUTHBERTs GRADED D
CORMANT A/D| COUSHATTA 8 |} CREEL € | CRUMARINE 8 | CUTCFF <
CORNELIA A | couTrs 8 | CREEMON B | CRUME B ) CUTSHIN B
CORNELTUS c | cove D ) CREFORX C )| CRUMP o} cur2 D
CORNHILL B | COVELAND 0 | CREIGHTON B | CRUMPs DRAINED C | cuvama B
CORNICK O | COVELAND: DRAINED <« | CRELDON € | CRUNKER B | CUuYON A
CORNING c | COvELLo € | CREN B | CRUNKVAR A ] CYaN B
CORNISH C | COVERT A | CREDLE D | CRUST b | CYCLONE E/D
CORNUTT . C | COVEYTOWN ¢ | CRESAL B | CRUTCH C | CYLINDER e
CORNVILLE B | COVILLE B | CRESBARD €} CRUTCHER € | CYMRIC "]
COROLLA D | COVING € | CRESCO ¢ |} cruze C | CYNTHIANA (]
CORONA 8 | COVINGTON 0 | CRESKEN B | CRYLUHA € | CYNTHIANMIA [+
CORONACA B | COWAN B | CRESPIN C | CRYSTAL LAKE ® ) CYPHER ]
CORQZAL € | COWARTS C | CREST C | CRYSTAL SPRINGS 0 | CYRIL B
COROZC A | cowco 8 | CRESTLINE 8 | CRYSTALBUTTE e | CIZAR 8
CORPENING D | COWDEN 6 | CRESTMAN 0 | CRYSTALCREEK B | DABKNEY A
CORRAL c | COWDREY € | CRESTVALE € | CUATE C | DaBOB C
CORRALITOS A | COWEEMAN D | CRETE C | Cusa E | DACKER <
NOTES: TWO HYDRODLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE ORAINEO/UNDRAINED SITUATION.
MODIFIERS SHOWNs EeGe» BEDROCK SUBSTRATUM. REFER TO & SPECIFIC SDIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
(210-VI-TR-55, Second Ed., June 1986) A1l



Exhibit A-1, continued: Hydrologic soil groups for United States soils

DACONO
DACONO,» COBBLY
SUBSTRATUM
DACDRE
DACOSTA
DADE
DADINA
DAGAN
DAGFLAT
DAGLUM
DAGOR
DAGUACQ
OAGUEY
DAHAR
DAHLQUIST
DAICK
DAIGLE
DAILEY
DAILEY, LOAMY
SUBSTRATUM
DAINT
DAKENT
CAKOTA
DALBO
DALBY
DALCAN
DALCO
DALE
DALECREEK
DALEVILLE
DALHART
DALIAN
DAL1IG
DALKENA
DALL AM
DALLARDSYILLE
DALLESPORY
DALTON
DALUPE
DALZELL
DAMASCUS
DAMERON
DAMEWODD
DAMLUIS
DAMON
DANA
DANAHER
DANAVORE
DANCY
DANDAN
DANDREA
DANDRIDGE
DANFORTH
OANGBERG
DANTA
DANJER
DANKO
DANLEY
DANN
DANNEMDRA
DANSK IN
DANT
DANVERS
DANVILLE
DAPHNEDALE
DAPOIN
DARBONNE
DARBY
DARCO
DARDANELLE
DARDEN
DARDQOW
DARE
DARFUR
DARGOL
DARIEN
DARKBULL
DARKCANYON
DARL
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MODIFIERS SHOWN,

A-12

DARLAND
CARLEY
CARLING
CARMSTADY
DARNELL
DARNEN
DAROW
DARR
DARRETY
CARROCH
DARROCH, EEDROCK
SUBSTRATUM
CARRQUZETT
DARSTIL
DARST
DART
DARTMOUTH
DARVEY
OARWIN
DASHER
DASSEL
DAST
DATELAND
DATEMAN
DATIL
DATINO
DATINO .
DATWYLER
DAULTON
DAYEY
DAVEYs WARM
DAVIDELL
DAVIDSON
DAVIS
DAVISON
YAVTONE
DAWES
DAWHOO
SAWSON
DAWTONIA
DAXTY
DAy
DAYBELL
DAYSCHCOOL
DAYTON
DAYTONA
DAYVILLE
DAZE
CE MASTERS
DEACON
DEADFALL
DEADHORSE
DEADMAN
DEADWOOD
DEADYON
DEAMA
DEAN

STONY

"DEANDALE

OCEARBORN
DEARYTON
DEATMAN
OEAVER
DEBAD
DEBENGER
DEBEQUE
DEBONE
DEBDRAH
DEBS
DEBUTE
DECAN
DECANTEL
DECATHON
DECATUR
DECCA
DECCA
DECHE L
DECKER
DECKERVYILLE

E.G.e

NONGRAVELLY
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BEOROCK SUBSTRATUM,

DECKERVILLES,
DRAINED
DECLO
DECOLNEY
PECORDOVA
DECRAM
DFCROSS
DECY
DEDAS
DEOMOUNT
DEDRICK
DEE
DEECREE
DEEF AN
DEEMER
DFEPCUT
DEEPEEK
DEEPWATER
DEER CREEK
DEER PARK
DEERFIELD
DEERFORD
DEERHORN
DEERLODGE
DEERTON
DEERTRAIL
CEEPWGOD
DEETZ
DEFENEAUSH
DEF1ANCE
DEFLER
DEFGROD
DEGARMOD
DEGNER
DECOLA
GEGRAND
DEGREY
DEHANA
OEHAKT

DEHAVEN

DEHILL
DEHL INGER
DEJARNET
DEKALE
DEXOOM

' DEKOVEN

DEL REY

DELA

DELAMETER

DELANCO

DELAND

DELANEY

DELAND

DELASSUS

DELCOVE

DELDCTA

DELECO

DELENA

QELECN

DELEPLAIN

DELETTE

OELF INA

DELFT

DELGADD

CELHI

DELICIAS

DELKS

DELL

DELLEKER

DELLOs OVERYASH

DELLC, SALINE

DELLCY GRAVELLY
SUBSTRATUM, WET

DELL O,
SAL INE-ALKALIT

DELL O, MODERATELY
wET

CELLOs DRAINED
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DELLD. CLAY
SUBSTRATUM
DELLRUSE
DELLS
DELLWDOD
DELMA
DELMITA
DELMONT
ODELNORTE
DELORD
DELOSS
DELP
DELPHI
DELPHILL
DELPIEDRA
DELPLAIN
DELPOINT
DELRAY
DELRAY»
DEPRESSIONAL
DELRIDGE
DELSON
DELTAJD
DELTON
DELWIN
OELYNDIA
DEMAR
DEMAST
DEMENT
DEMING
DEMKY
DEMNER
DEMOGUL
DEMONA
DEMONTREV.ILLE
DEMOPOL1S
DEMOPOLIS,
DEMOSS
DEMOX
DEMPSEY
DEMPSTER
DENAUD
DENAY
DENBAR
DENBY
DENCO
DENHAWKEN
DENISON
DENMAN
DENMARK
DENNIS
DENNOT
DENNY
DENROCK
DENTON
DENURE
DENVER
DEPALT
DEPCOR
DEPOE
DEPORT
DEPPY
DEPUTY
DERA
CERALLO
DERB
DERBY
DERECHOC
DERINDA
DERLY
DEROUX
DERR
DERRICK
DES MOINES,
DES MOINES,
DESAN
DESART"
CESATCYA
DESCALABRADD

coesLy

DRY
copaLy

TWO HYDROLOGIC SOIL GRDUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED SITUATION.
REFER YO A SPECIFIC SOIL SERIES PHASE FOUND

(210-VI-TR-55, Second Ed., June 1986)
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ODESCHELL
DESCHUTES
CESCOY
DESEED
DESERET
DESHA
DESHLER
DESKAMP
DESMET
DESOLATION
DESPAIN
DESTAZO
CESTER
DETER
DETOUR
DETRA
OETRDIT
DEUNANH
DEV
CEVADA
DEVEN
DEVILS
DEVILSCREEK
DEVILSGAIT
DEVILSGAIT.
DRAINED,
OCCASIONALLY
DEVILSGAIT,
DRAINED
DEVINE
DEVISADERD
CEVOE
DEVOIGNES
DEVOIGNES,
DEVOIGNES.
PROTECTED
DEVOL
DEVORE
CEvOaY
DEVRIES
DEwWAR
DEWEY
DEWEYVILLE
DEWMINE
DEWVILLE
PEXTER
OIA
DIA. WET.
OJA, WET
D1ABLO
CIAGULCH
DIAMANTE
D1AMOND
DIAMOND SPRINGS
DIAMONDVILLE
ODIANEYV
DIAMNOLA
OIASPAR
DIATEE
DlAZ
DIBBLE
preoLeL
DICK
DICKERSON
DICKEY
DICKINSON,
DICKINSON,
SUBSTRATUM
DICKINSON,
DICKINSON,
DICKMAN
DICKSON
oIDDY
DIEHLSTADT
DIERSSEN
DIETRICH
DIGBY
DIGGER
DIGHTON

SALINE

MAPL25
TILL

IN SOIL MAP LEGEND.

DRAINED
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MAATC50

[+ @ONODO»0NDDNOATODOONANDODANADAD

ANOoODAN

PUDO>O0OMNNIDONNAOTDOOONDICODONANAD O

TN NONON>»> O

f



DIGIORGIO
DILANSON
DILL
DILLARD
DILLEY
DILLWYN
DILMAN
ODILYON
DILTS
DIMAL
DIMEBOX
‘DIMMICK
DIMO
DIMYAW
DINA
DINCO
DINES
DINEVD
DINGLE
DINGL ISHNA
DINGMAN
DINKELMAN
DINKELS
DINNEN
DINSDALE
DINUBA
DINWOODY
DINZER
DI10BSUD
DIOXICE
OIPMAN
DIPSEA
DIQUE
OIREGQ
DISABEL
OISAUTEL
[+3 £1d+]
DISHNER
DISHPAN
DISTELL
DISTERHEFF
DISTON
DISWOOD
OITCHCAMP
DITHOD
DITNEY
DIYVERS
DIVIDE
DIVOT

DIXx
DIXALETA
OIXBORD
DIXIE
DIXMONT
OIXON
OIXONVILLE
prYOU
DDAK
DOAKUM
DOBBINS
ooaBs
DOBEL
DOBENT
DOBROW
DoBY
OO0CAS
DOCDEE
DOCENA
DOCKERY
DOCP AR
0oCT
DODES
DODGE
DODGEVILLE
DODSON
DOEL
DOGER
ODGIECREEK
OOGUE

NOTES:

AD»PNNTIENANDNATOOCOD NADNADDANTNNDO>»PADIANATNANNDT NP OINDONDTIIATCAOIIANTTONDONP»PONDOD

DOLAND
DOLBEE
DOLBEE., SANDY
SUBS TRATUM
OOLEKE I
DOLEN
DOLES
DOLLAR
DOLLARD
OOLLARHICE
DOLLYCLARK
DOLMAN
DOLPH
DOLUS
DOME
DOMELL
DOMENG INE
DOMERIE
DOMEZ
POMINGUEZ
DOMINIC
DOMING
DOMINSON
oOMO
DONA ANA
DONAHUE
DONALD
DONALDSON

. DONAVAN

DONERAIL
DONEY
DONICA
DONICA» LOAMY
SURFACE
DONIPHAN
DONKEHILL
DONLONTON
DOKNA
DONNAN
DONNARDD
DONNE L
DONNELLY
DONNER
DONNING
DONNYBROOK
DOODLEL INK
DOOLEY
DOOL IN
DOONE
DOOR
DOONAK
DORA
DOORAN
DORB

-DORCHESTER

OORERTON
DORMONT
DORNA
ODOROSHIN
DOROTHEA
DOROYAN
DORPER
DORRANCE
DORS
DORSET
DOSAMIGOS
DOSPALOS
DOSS
DOSSMAN
OOTEN
DOTHAN
DOTLAKE
DOTSERD
DoTTA

-DOTY

DOUCETTE
DOUDLE
DouDs
DOUGAL
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DOUGAN
DOUGCITY
DOUGCLIFF
DOUGH
DOUGHERTY,
DOUGHTY
DOUGLAS
DOUGYILLE
COUHIDE
DOURD
DOVER
DOVRAY
DOW
DOWAGIAC
DOWDE
DOWELLTON
DOWNATA
DOWNER
DOWNEY
DOWNEYVILLE
DOWNS
DOYCE
DOYCEs LOAMY
SUBSTRATUM
DOYCE, MODERATELY
WEY
DDYCE. SANDY
SUBSTRATUM
DDYLESTOWN
DOYN
ORA
DRAGE
DRAGOON
DRAGSTON
DRAKE
DRAKNAB
DRALL
DRANYDN
DRAPER
DRAX
DRAX. WET
DREDGE
DRESDEN
DRESSLER
DREWING
DREW.S
DREXEL
DRIF TWOOD
DRIGGS
DRISCOLL
DRIT
DRIVER
DROEM
DRDV AL
DRUM
DRUMMER"
DRUMMOND
DRURY
ORY CREEK
DRY LAKE
DRYADINE
DRYBURG
DRYDEN
DRYN
DRYVALLEY
DU PAGE
DUANE
DUART
DUBAKELLA
DUBAKELL A,
GRAVELLY
CUBAKELLA.
DUBAY
OUBBS .
DUBBS, FLOODED
DUBTINA
DUBLON
DUBDIS
DUBUGUE

coBBLY
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DAaNOTDA

DUCHE SNE
DUCKHILL
DUCKREE
CUCKSTON
puco
DUDA
CUDGEN
DUDLEY
DUEL
DUELN
OUETTE
DUFF
DUFF AV
DUFFER
DUFFERN
DUFFIELD
DUFFSON
DUFFYMONT
DUFORT
DUFUR
DUGGINS
puGouT
CUGWAY
DUKES
OULAC
DULCE
DULEYLAKE
DULLES
DULUTH
DUMAS
DUMFRIES
DUMMERSTON
CUMONT
DUN GLEN
OUNBAR
DUNBARTON
DUNBRIDGE
DUNC
DUNCAN
DUNCANNON
DUNCKLEY
DUNCOM
DUNDAS
DUNDAY
DUNDEE
OUNELLEN
DUNF ORD
DUNGENESS
DUNK 1RK
DUNL AP
DUNL ATOP
DUNMORE
DUNN
DUNNING
DUNNLAKE
DUNNVILLE
DUNOIR
DUNPHY
OUNPHY: DRAINED
DUNPHY, HARDPAN
SUBSTRATUM
DUNSMUIR
DUNSMUIR
NONGRAVELLY
DUNTON
DUNUL
DUPEE
CUPL IN
DuPO
DURONT
DUPREE
DURADOS
DURALDE
DURAND
DURANGO
DURANTY
DURA ZO
DURBIN
DURELLE

TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED SITUATION.
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

OURFEE
DURHAM
DURKEE
DUROC
DURRSTE IN
DURST
DUSLER
DUSTON
DUTCHESS
DUTEK
DUTTON
DUVAL
DUXBURY
CUZEL
OWIGHT
DWORSHAK
DWYER

DYE

OYXE
DYLAN
DYRENG
EACHUS
EACHUSTON
EAD

EAGAR
EAGLECONE
EAGLEPASS
EAGLEROCK
EAGLEVILLE
EAGLEWING
EAKIN
EALY

EAPA
EARCREE

-EARLE

EARLMONT
EARLMONT, DRAINED
EARP
EARSMAN
EASBY
EASLEY
EASPUR
EAST FORK
EAST LAKE
EASTABLE
EASTCAN
EASTCHOP
EASTGATE
EASTLAND
EASTON
EASTPORT
EASTWELL
EASTWOOD
EATON
EAUGALLIE
EAUGALLIE,
DEPRESSIONAL
EAUPLE INE
EBA
EBAL
EBBERT
EBBS
EBIC
EBODA
EBODA, STONY
EBDN
EBRO
ECCLES
ECHARD
ECHAW
ECHEMOOR
ECKERT
ECKLEY
ECKMAN
ECKRANT
ECKVOLL
ECLIPSE
ECOLA
ECON

MODIFIERS SHOWN, E.Ge.» BEDRDCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.

(210-VI-TR-55, Second Ed., June 1986)
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Exhibit A-1, continued: Hydrologic seil groups for United States soils

ECONF INA
ECTOR
EDALGO
EODINGS
EDDS

EDDY

EDEN
EDENBOWER
EDENTON
EDFRO
EDGAR
EDGE
EOGERILL
EDGELEY
EDGEMONT
EDGEWATER
EDGEWICK
EDGINGTON
EDINA
EDINBURG
EDISYO
EDL IN'
EDLOE
EDMINSTER
EDMONDS
EDMORE
EDMUND
EDMUNDS TON
EDNA
EDNEYTOWN
EDNEYVILLE
EDOM
EDROY
EDSON
EDWARDS
€EL
EELCOVE
EELPOINT
EEP

EFFIE

EFF INGTON
EGAM

EGAN

EGAS
EGEERT

EGBERT, STRATIFIED

SUBSTRATUM

EGBERT,s MODERATELY

WET

EGBEPT, DRAINED

EGBERT. SANDY
SUBSTRATUM

EGBERY, SLOPING

EGELAND
EGINBENCH
EGLIN
EGYPTY
EICKS
EIGHTLAF
EIGHTMILE
EILERTSEN
EITZEN
EKAH
EXALAKA
EKIM
EXRUE
EL DARA
EL PECO
EL RANCHO
EL SOLYD
ELAM
ELAM+s HARDPAN
SUBSTRATUM
ELANDCO
ELBA
ELBAVILLE
ELBERT
ELBETH
ELBON

NOYTES:
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MODIFIERS SHOWN,

A-14

ELBOWL AKE
ELBURN
ELBUTTE
ELCD

ELD

ELDEAN
ELOER
ELDER HOGLLOW
ELDERON
ELCERCN,s STONY
ELDGIN
ELDON
ELDORADO
ELDRIDGE
ELECTRA
ELERQY
ELEVA
ELFCREEK
ELFRIDA
ELGEE
ELHINA
ELIJAH
ELINDIO
ELIOAK
ELTIZA

ELK

ELK HOLLOW
ELK MOUNTAIN
ELKA
ELKADER
ELKCREEK
ELKHART
ELKHILLS
ELKHORN
ELKINS
ELKINSVILLE
ELKMOQUND
ELXKNER
ELKOL
ELKRIDGE
ELKSEL
ELKTON
ELLABELLE
ELLEDGE
ELLEN
ELLETTY
ELLIBER
ELLICOTY
ELLINGTON
ELLINOR
ELLIOTTY
ELLIOTTYSVILLE
ELLIS
ELLISFORDE
ELLISVILLE
ELLOAM
ELLOREE
ELLSWORTH
ELLUM
ELLZEY

ELM LAKE
ELMDALE
ELMENDORF
ELMINA
ELMIRA
ELMDNT
ELMORE
ELMRIDGE
ELMVILLE
ELMWO00
ELNIDO
ELNOQA
ELOCHOMAN
ELOCIN
ELOIKA
ELOMA
ELPAM
ELPEDRD
ELRED

E.GC.s» BEDROCK SUEBSTRATUR.
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ELRICK
ELRIN
ELROSE
ELS
ELSAH
ELSIE
ELSINBORO
ELSMERE
ELSTON
ELTREE
ELTSAC
ELVE
ELYEDERE
ELVERS
ELVIRA
ELWELL
ELWHA
ELWOO0
ELY
ELYSIAN
ELZINGA
EMEAL
EMBARGO
EMEDEN
EVMBERTCN
EMBLEM
EMBRY
EMBUDO
EMDENT
EMDENTy BEOROCK
SUBSTRATUM.
DRAINED
EVMDENYs DRAINED
EMERALD
EMERALDA
EMERSON
EMIGRANT
EMICRATION
EMILY
EMLIN
EMMA
EMMERT
EMMET
EMMONS
EMCRY
EMCT
EMPECRADD
EMPEYVILLE
EMPIRE
EMFORIA
ERICK
EMRO
ENBAR
ENEAR. WET
ENCAMPMENT
ENCHANTED
ENCIERRG
ENCINA
ENDCAY
ENDERS
ENDERSBY
ENCICOYT
ERDL ICH
ENDS AW
ENERGY
ENET
ENFIELD
ENGELHARD
ENGETT
ENCGLE
ENGLEWOOD
ENKD
ENKO, OVER3LCWN
ENLCE
ENNING
ENNIS
ENOCH
ENDChVILLYE

ADTM A ADPATTOTIAAADDADDTT > DD DMD
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ENDCHVILLE »
DRAINED
ENOLA
ENON
ENOREE
ENDS
ENOSBURG
ENSENADA
ENSIGN
ENSLEY
ENSTROM
ENTENTE
ENTEROD
ENTERPRISE
ENTIAY
ENTMOOT
ENVILLE
ENVOL
ENZTAN
EDJ
EcLa
EPHRATM
EPHRATA
EPIKOM
EPLEY
EPOKE
€eoT
EPOUFETTE
EPPING
EPSIE
EPVIP
ECULS
ERA
ERAKATAK
ERAM
ERAMOSHK
ERBER
ERCAN
EFD
ERICSON
EFIE
ERIN
ERNEM
ERNEST
ERNOD
ERRAMOUSPE
EPVIDE
ESCABOSA
ESCALANTE
ESCAMBIA
ESCANABA.
ESCAND
ESCARLO
ESCONDIDO
ESHAMY
ESLENDO
ESMERALDA
ESMOND
ESPARTD
ESPELIE
ESPIL
ESPINAL
ESPINOSA
E5P INT
ESPLIN
ESPY
ESQUATZEL
ESRO

ESRO, MODERATELY

wET

ESS

ESSAL
ESSEN
€SSEX
ESSEXVILLE
ESTACADO
ESTACION
ESTATE
ESTELL INE

FWO HYDROLCGIC SOIL GROUPS SUCH AS B/C INCICATES THE DRAINEO/UNDRAINED SITUATION.
REFER TO A SPECIFIC SOJL SERIES PHASE FOUND IN SOIL MAP LEGEND.

{210-VI-TR-55, Second Ed., June 1986)
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ESTER
ESTER» THAWED
ESTERO
ESTES
ESTESLAKE
ESTHERVILLE
ESTO
ESTRELLA
ETACH
ETCHEN
ETELKA
ETHAN
ETHANTIA
ETHELMAN
ETHETE
ETHETE,s SALINE
ETHRIDGE
ETIL
ETOE
ETOILE
ETAWAH
ETOWN
EVSEL
ETTA
ETTER
ETTERSRAURG
ETTRICK
EUBANKS
EUCLID
EUDORA
EUER
EUF AULA
EUHARLEE
EULDNIA
EUNOLA
EUREKA
EUSEID
EUSTLS
EUTAW
EVADALE
EVANGEL INE
EVANS
EVANSHAM
EVANSTON
EVANSVILLE
EVANT
EVARD
EVARO
EVART
EVENDALE
EVERETT
EVERETYT. HARD
SUESTRATUM
EVERGLADES
EYERLY
EVERMAN
EYERSON
EVERWHITE
EVESBORO
EVRIDGE
EWA
EwAs BEDROCK
SUBSTRATUM
EWALL
EXCELSIOR
EXCHEQUER
EXCLOSE
EXEL
EXETER
EXETERs THICK
SOLUM
EXETYE
EXIRA
EXLINE
EXRAY
EXUM
EYAK
EYERBOW
EYLAU
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I Exhibit A-1, continued: Hydrologic soil groups for United States soils
EYOTA A | FARRAGUY c | FETTIC D | FLATRON D | FORKWOOD B
EYRE © | FARRAR 8 | FETZER C | FLATTOP D | FORMADER [
EZBIN 8 | FARRELL B | FEZ C | FLAXTON B | FORMAN 8
FABIUS 8 | FARRENBURG 8 | FIANDER D | FLEAK. 0 | FORMDALE B
FACEVILLE B | FARROY C | FIANDER, DRAINED C | FLEER A/Dl FORNEY [
FACEY B | FARSON 8 | FIAY € | FLEISCHMANN o0 | FORNOR B
FACTORY C | FARSON, WET ¢ § FIDALGO € | FLEMING € | FORREST c
FACTORY»s MOIST 8 | FARVA ¢ | FIDDLER C | FLEMINGTON D | FORSEER C
FADDIN D ) FARVANT © | FIDDLETOWN & | FLETCHER BE | FORSEY B
FADOLL B | FASHING D | FIDDYMENT D | FLEWSIE 8 | FORSGREN [
FAGAN C | FASKIN 8 | FIELD C ) FLEX © | FORSYTH A
FAGASA C | FATHOM A |} FIELDCREEK 8 | FLO A | FORT COLLINS 8
FAHEY B | FATIMA B8 1 FIELDING B | FLOER D | FORT MEADE A
FAIM C | FATTIG € | FIELDON B8/0l FLOKE D | FORT MOTT A
FAIMs MOIST e | FAUNCE A | FIFER o | FLOM B/D| FORT ROCK C
FAIRBANKS B | FAUNSDALE o | FIFIELD € | FLOMATON A | FORTANK c
FAIRBURN 0 1| FAUOUIER ¢ | FILION D | FLOMOT 8 | FORTESCUE c/o
FAIRCHILD C | FAUSSE 0 | FILIRAN 0 | FLODDWDOD 6 | FORTUNA 3]
l FAIRDALE ] | FAVRET C | FILLMORE D | FLORAHOME A | FORTWINGATE C
FAIRFAX 8 | FAWIN B | FINCASTLE C | FLORALA C | FORTYFDUR C
FAIRF IELD 8 | Fax C | FINCH € | FLORENCE C )} FORvVIC C
FAIRHAVEN 8 | FAXON 8/0) FINCHFORD A | FLORESVILLE € | FORWARD 8
FAIRLIE D | FAYETTE 8 | FINDOUT D | FLORIDANA B/D| FOSS [
FAIRLO B | FAYETTEVILLE 8 | FINGAL € | FLORIDANA, O | FOSSILON 5]
FAIRMOUNT D | FAYNODO C | FINGEROCK D | DEPRESSIONAL | FOSSUM A/D
FAIRPLAY 8 | FE O | FINLAND ¢ | FLORIDANA. FLDODED D | FOSTER C
FAIRPOINT ¢ | FEARS B | FINLEY B | FLORIN C | FOSTORIA e
FAIRPORT ¢ | FEATHERLEGS 8 | FINLEYPOINY & | FLORISSANT € | FOUNTAIN D
FAIRWAY ¢ | FEATHERSTONE D | FINNERTY 0 | FLORITA B | FOUR STAR c
FAIRYDELL C | FEDJI A | FIND B | FLOTAG BE | FOUR STAR, DRAINED B
FAIRYLAWN 0 | FEDORA 8/01 FINDL ¢ | FLOWELL € | FOURCHE 2]
FAJARDO C | FEDSCREEK 8 | FIONE 8 | FLOWEREE 8 | FOURLDG 5]
FALAYA D | FELAN B | FIFADA € | FLOYD 8 | FOURME 8
FALBA 0 | FELCHER 8 | FIREBALL B | FLUETSCH B | FOURMILE 8
FALCON 0 | FELDA B/D) FIREBOX & | FLUGLE B | FOX 8
FALFA ¢ | FeELDA, b | FIRESTEEL 8 | FLUKER ¢ | FOXCREEK [
FALFURRIAS A4 | DEPRESSIDNAL | FIPESTONE C | FLUVANNA C | FOXCREEK» DRAINED C
FALK C | FELICITY A | FIRMAGE 6 | FLYBOW 0 | FOXHOME <]
FALKIRK B | FELIPE o | FIRD D | FLYGARE 8 | FOXMDUNT c
FALKNER ¢ | FELIZ 8 | FIRDKE e | FLYNN € | FOXOL [>]
FALLBRODK 8 | FELKER 8 | FIRSTVIEW C | FLYNNCOVE 8 | FOXTON c
FALLCREEK C | FELLOWSHIP 0 | FIRTH ¢ | FOap C | FOXWORTH A
FALLERT B | FELOR 8 | FIRTH., DRAINED 8 | FOARD O | FRADDLE B
FALLON C | FELT B | FISHERMAN 0 | FOEHLIN B | FRAILEY B
FALLON, NONFLOODED B |} FELTA € | FISHERS 8 | FOIDEL B | FRAILTON o]
FALLS AM D | FELTHAM B | FISHFIN D | FOLa B |} FRAM B
FALLS INGTON B/D| FELTNER 0 | FISHHOOK D | FOLDAHL B | FRANCIS A
FALOMA © | FELTON B | FISHLAKE o | FoLey D | FRANCISCAN 4
FALSEN A | FELTONIA 8 | FISHPOT C | FOLLET D | FRANCISOUITO c
FALULA 0 | FENCE B8 | FISHROCK D | FOMSENG C | FRANCITAS D
FANAL C | FENDALL C | FISHTRAP D | FONDA D | FRANDSEN B
FANCHER C | FENELOM c | FIsK P | FONDIS C | FRANKFORT C
FANDANGLE C | FENN 0 | FITCHVILLE € | FONNER B | FRANKIRK C
FANDOW 0 | FENSTER B | FITZGERALD B | FONS B | FRANKLIN 8
FANG 8 | FENWICK C | FITZHUGH E | FCNTANA 8 | FRANKSTOWN B
FANNIN 8 | FENWODOD. B | FIVEBLOCK € | FONTREEN 8 | FRANKTOWN >l
FANND C | FERA € | FIVEMILE B | FOPIAND © | FRANKVILLE B
FANSHAW B | FERDELFORD C | FIVEMILE., SALINE C | FORADA 6/0| FRATERNIDAD D
FANTZ € | FERDINAND ¢ | FIVEOH B | FORAKER D | FRavalL c
FANY B | FEREBEE D 1 FIVEPINE O | FCRBAR D | FRAVAL, GRAVELLY 8
. FAPS C | FERGUS 8 | FIVES e | FORBES C | FRAZER [4
FARAWAY D | FERN CLIFF B | FIVESPRINGS € | FORBESVILLE € ] FRAZERTON 8
FARB 0 | FERNANDO 8 | FLAcCO C | FORBING D | FRED C
l' FARBER B | FERNCREEK D | FLAGG B | FORD D | FREDENSBORG c
FARGOD 0 | FERNDALE B | FLAGLER B | FORDICE 8 | FREDERICK -]
FARISITA D | FERNEY 0 | FLAGSTAFF 0 | FORDNEY A | FREDON C
FARLAND B | FERNMAVEN B 1 FLAK C | FORDNEY, WET C | FREDONIA 4
. FARLOW 8 | FERNLEY C | FLAMBEAU B8 | FORDTRAN € | FREDONYER C
FARLOW, HIGH ¢ | FERNOW 8 | FLAMING A | FORDUM D | FREE B/D
RAINFALL | FERNPOINT B | FLANAGAN € | FORDVILLE B8 | FREEBURG <
FARNELL 8 | FERKWOOD B | FLANDREAU 8 | FORELAND O | FREECE [}
FARMINGTON ¢ | FERRELO B | FLANE C | FORELLE B8 | FREEDOM [4
FARMSWORTH D | FERRIS D | FLANLY & | FORESMAN B | FREEDGM,» SALINE -]
FARMTON 0 | FERROBURRO D | FLASHER D | FORESTBURG 4 | FREEHOLD B
FARNHAM B | FERRON 0 | FLAT HORN B | FORESTDALE O | FREELAND 4
FARNHAMTON € | FERTALINE D | FLATHEAD B | FORESTER C | FREEMAN [
. FARNUF B | FERTEG € | FLAYIRONS C | FORESTON € | FREEMANVILLE 8
i FARNUF, WET C | FESTINA B | FLATNOSE B | FORGAY ® | FREEON B
’ FARNUM 8 | FEYT D | FLATONIA 0 | FORK C )| FREER C
NOTES: TWO HYORDLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED SITUATION.
MOOIFIERS SHOWN, E.G., BEDROCK SUBSTRATUM, REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGENO.
I (210-VI-TR-55, Second Kd., June 1986) A-15



Exhibit A-1, continued: Hydrologic soil groups for United States soils

FREEST
FREES TONE
FREETOWN
FREEWATER
FREEZENER
FREEZEOUT
FRELSBURG
FREMONT
FREN
FRENCH
FRENCHCREEK
FRENCHJOHN
FRENCHMAN
FRENCHTQWN
FRESHWATER
FRESNO»
SALINE-ALKALI
FRESNO,» THICK
SaLUM
FREWA
FREZNIK
FRIANA
FRIANT
ERIDLO
FRIEDLANDER
FRIEDMAN
FRIENDS
FRIENDSHIP
FRIES
FRIZSLAND
FRIJCLES
FRINDLE
FRINES
FRI1O
FRIONA
FR13TON
FRIPP
FRISCO
FRISITE
FRITZ
FRIZZELL
FROBEPRG
FRODOD
FROHMAN
FROLIC
FROLIC,
ELEVATION<B000
FROLIC, FLODDED
FRONDORF
FRONTENAC
FRONTIER
FHONTON
FROST
FRUZARD
FRUITA
FRUITFIELD
FRUITHURST
FPUITLAND
FRUITLAND,
MODERATELY WET
FRUITLAND, WET
FRYE
FRYEBURG
FT. DRUM
FT. GREEN
FUBAR
FUBSBLE
FUEGD
FUEGOSTA
FUERA
FUGAWEE
FUGHE S
FULCHER
FULDA
FULLAM
FULLER
FULLERTON
FULMER
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FULSHEAR
FULSTONE
FULTON
FULTS
FULWIDER
FUNTER
Fuauay
FURNISS
FURSHUR
FURY
FURY, DRAINED
FUSUL INA
FUSUYAR
GAASTRA
GABALDON
GABBS
GABHYALLY
GABEL
GABICA
GABIND
GACEY
GACHADO
GACIBA
GADDES
GADDY
GADSDEN
GADSDEN, WET
SUBSTRATUN
GADWELL
GAGEBY
GAGETOQ N
GAGIL
GAHEE
GAIR
GAILA
GAINES
GAINESBCRO
GAINESVILLE
GALATA
GALBRETH
GALCHUTT
GALE
GALEN
GALEPPI
GALESTINA
GALESTWN
GALEY
GALIJILEE
GALISTEOD
GALISTEOD,
SAL INE=-ALKALI
GALLAND
GALLATIN
GALLEGOS
GALLEN
GALLTIA
GALLIME
GALLION
GALLMAN
GALLUP
GALOO
GALT
GALVA
GALVESTON
GALVEZ
GALVIN
GALWAY
GAMBLER
GAMBOA
GAMGEE
GANADO
GANCE
GANDD
GANIS
GANNETT
GANSNER
GANENER, PONDEC
GANY
GAPBUTTE
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GAPCOT

GAPD

GAPOs DRAINED
GAPPMAYER

GARCIA
GARCITAS
GAPCON
GARDELLA
GAPCENA
CARDINER
GARDNER®S FOFK
GARDNERV ILLE
GARDONE
GARE Y
GARFAN
GARF IELD
GARHILL.
GARIPER
GARITA
GARL AND
GARLET
GARLDCK
GAKMQON
GARMORE
GARNEL
GARNER
GARNES
GARD

GARR
GARRETSON
GARRETT
GARRISON
CARRDCHALES
G ARS ID
GARTCN
GARVESON
GARVIN
GARWIN
GERZA
GARZONA
GAS CREEK
GASCONADR
GASIL
GASGUET
CASSAWAY
GLSSVILLE
GASTON
GAT

GATES
GATESCN
GATEVIEW
GATEWAY
GATEwWDDD
GATLIN
GATOR
GATTON
GAULDY
GAULEY
GAVEL
GAVILAN
GAVINS
GAVIDTA
GAY
GAYLESVILLE
GAYLURD
GAYNCR
GAYVILLE
GAZELLE
GAZ0S
GAZWELL
GEARKART
GEARY
GEBEGN
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GED

GEE

GEEBURG
GEEMORE
GEER
GEERTSEN

GEFQ

GEISEL
GEKE
GELK!IE
GEM
GEM,

GEMID
GEMSON

GENAW

GENEGRAF

GENESEE

GENEVA

GENDA

GENDLA

GENTILLY

GENTRY

GEDCONDA

GESHROCK

GEORGECREEK
GEORGETOWN

GEQRGEVYILLE

GEORGIA
GEPFCRD

GEPP

GEFPPERT

GERALD

GERBER

GERDRUH

GERING

GERL ACH

GERL ANE

GERLE

GERMANTONRN
GERMANY

GERMER

GERONI

GERRARD

GERRARDs DRAINED

GERST

GESSIE

GESSNER

GESTRIN
GETAWAY

GETCHELL

GETRAIL

GETTYS

GETZVILLE

GEWTER

GEYSEN

GIBBLER

GIBBON
GIBBONSCREEK

GIBRS

GIENEY
GIBSONVILLE

GIBWELL

GIDEON

GIELOW

GIFFCORD

GIGGEP

GILA

GILBERT

GILBOA

GlLeY

GILCHRIST
GILCO

GILCREST

GILEAD

GILES

GILFCRD

GILFCRD»
STRATIFIED
SUBSTRATUM

STONY

TW0 HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED .SITUATION.

MODIFIERS SHOWN,

E.Gao

BEDPOCK SUBSTRATUM,

(210-VI-TR-55, Second Ed., June 1986)
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GILISPIE
GILLAND
GILLENDER
GILLIAM
GILLIGAN
GILLS
GILLSBURG
GILMAN
GILMORE
GILPAR
GILPIN
GILROY
GILSTON

GILT EDGE
GIMLETT
GINAT

GINEX

GINGER

GINT

GINLAND
GINNIS
GINSER
GIRARD
GIRARDOT
GIRD

GIST

GITAKUP
GITAM

GIVIN
GLACTERCREEK
GLADDEN
GLADEL
GLADEVILLE
GLADEWATER
GLADS TONE
GLADWIN
GLASGOW
GLASSNER
GLEAN
GLEASON
GLEEE

GLEN

GLENRAP
GLENBAR, WET
GLENBEKG
GLENBLAIR
GLENBRODOK
GLENCARS
GLENCARB.
SALINE
GLENCOE
GLENCNE, PONDED
GLENDALE
GLENDALE »
GLENDALE »
FLOODED
GLENDERSON
GLEND I VE
GLENDORA
GLENEDEN
GLENELG
GLENFORD
GLENHALL
GLENHAM
GLENMEN
GLENMOR A
GLENNALLEN
GLENDOMA
GLENPOOL
GLENRIO
GLENROSE
GLENROSS
GLENSTED
GLENTON
GLENTON, WET
GLENTOSH
GLENVIENW
GLENVILLE
GLENYDN

WET»

WET
RARELY

REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

GLOMM
GLORIA
GLOUCESTER
GLOYER
GLYNDON
GLYNN
GLYNWDDO
GLYPHS
GOBAR
GOBERNADOR
GOB INE
GOBLE
G08LIN
GOCHEA
GODDARD
GODDE
GODD ING
GODECKE
GODFREY
GODWIN
GOEMMER
GOESLING
GOESSEL
GOFFPEAK
GDGERIC
GOL
GDL
GOLs NONSTONY
GOLe GRAVELLY
GOLCONDA
GOLD CREEK
GOLDBERG
GOLDENDALE
GOLOF INCH
GOLDHEAD
GOLOHILL
GOLDHILLs LOAMY
SUBSTRATUM
GOLDL AKE
GOLDMAN
GOLDMIRE
GOLORIDGE .

"GOLDRUN

GOLDSBORO
GOLDSTON
GOLDS TRE AM
GOLOSTREAM,
GOLOUST
GOLDVALE
GOLOVALE,
GOLDVEIN
GOLOYKE
GOLETA
GOLIAD
GOLLAHER
GOLSUM
GOLTRY
GOLVA
GOMERY
GOMEZ
GONVICK
GONZAGA
GDOCH
GOODING
GOOD INGTON
GOODL ARD
GOODL OW
GODOMAN
GOODNEGHT
GOODPASTER
GODORICH
GODDSPRINGS
GOODWILL
GOODWIN
GOOLAWAY
GOOSE CREEK
GOOSE CREEK,
GODSE LAKE
GOUSEBURY

THAWED

NONSYONY

WET
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MODIF[ERS SHOWN,

GODSEFLATS
GOOSHUS
GOROG
GORE
GOREEN
GORGAS
GORGON10
GORHAM
GOR IN
GORING
GORMAN
GORSKEL
GORST
GORUS
GORZELL
GOSA
GOSHEN
GOSHUTE
GOSINTA
GOSLIN
GOSNEY
GOSPER
GOSPORT
GOSS
GOSUMY
GOTEBD
GQTHAM
GOTHARD
GUTHENBURG
GOTHIC
GOTHO
GOTHOD »
WET
GOTHD, €OOL
GOULD ING
GOULDSBORO
GOURDIN
GOURLEY
GOVE
GOWEN
GOWKER
GOWTON
GOZEM
GRABE
GRABLE
GRACEMONT
GRACEMORE
GRACEVILLE
GRADCO
GRADON
GRADY
GRAFEN
GRAFF
GRAMAM
GRAIL
GRAINOLA
GRALEY
GRALIC
GRAN
GRANATH
GRANBY
GRANDE RONDE
GRANDF IELO
GRANDMORE
GRANDPON
GRANDV1EW
GRANDVIEW,
GRANER
GRANGE
GRANGEMONT
GRANGEVILLE ,»
DRAINEDs SLOPING
GRANGEVILLES
SALINE-ALKALIL,
wEY
GRANGEVILLE,
SALINE-ALKALI
GRANGEVILLE.
MIDERATELY WETY

MODERATELY

DRAINED

TwO HYDROLOGIC SOIL GROUPS SUCH AS
BEDROCK SUBSTRATUM,
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B/C INDICATES THE CRAINED/UNDRAINED SITUATION.
REFER TO A SPECIFIC SOIL SERIES PHASE FOUND

GRANGEVILLE .
ORAINED
GRANGEVILLE,
OCCASIONALLY
FLOODED
GRANILE
GRANMOUNTY
GRANO
GRANSHAW
GRANT
GRANTF ORK
GRANTHAM
GRANTSBURG
GRANTSDALE
GRANYILLE
GRANYON
GRANZAN
GRAPEVINE
GRAPIT
GRASHUL
GRASMERE
GRASSNA
GRASSVAL
GRASSVALLEY
GRASSY BUTTE
GRASSYCONE
GRAT
GRATTAN
GRAUFELS
GRAVDEN
GRAVELTON
GRAVIER
GRAYEERT
GRAYCALM
GRAYFORD
GRAYLAND
GRAYLAND,
GRAYLING
GRAYLOCK
GRAYLOCK» -STONY
GRAYPOINT
GRAYPOINT,
GRAYROCK
GRAYS
GRAYSTLL
GRAZER
GREAT BEND
GREDGE
GREEN BLUFF
GREEN CANYON
GREEN RIVER
GREEN RIVER,
STRONGLY SALINE
GREEN RIVER.,
FLOODED
GREENBRAE
GREENBR1AR
GREENCREEK
GREE NDALE
GREENE
GREENFIELD
GREENFIELD
HARDPAN
SUBSTRATUM
GREENHALGH
GREENHORN
GREENLEAF
GREENLEE
GREENMAN
GREENOUGH
GREENSON
GREENTON
GREENVILLE
GREENV INE
GREENWATER
GREERWAY
GREENWOOD
GREHALEM
GRELL

DRAINED

wET

©
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GRELLTON
GRENADA
GRENADIER
GRENVILLE
GRESHAM
GREYDIVID
GREWINGK
GREYBACK
GREYBO
GREYBULL
GREYEAGLE
GREYS
GR1BBLE
GRIDELL
GRIDGE
GRIDLEY
GRIETA
GRIEVES
GRIFFITH
GRIFFY
GRIF TON
GR1GSEY
GRIGSTON

‘GRIMM

GRIMMy STONY
GRIMSLEY
GRIMSTAD
GRIMSTONE
GRINA
GRINDALL
GRINDBROOK
GRINDSTONE
GRINK
GRINROD
GRISDALE
GRISWOLD
GRITNEY
GRIVER
GRIVERS
GRIVER,
GRIZZLY
GROBUTTE
GROGAN
GROOM
GROSECLOSE
GROSS
GROSSWELL
GROTON
GROTTE
GROTTO
GROUSECREEK
GROUSEVILLE
GROVE
GROVECITY
GROVENA
GROVER
GROVETON
GROWDEN
GROWLER
GROWTON
GRUBBS
GRUBSTAKE
GRUENE
GRULLA
GRUMMIT
GRUNDY
GRUVER
GRYGLA
GSCHYEND
GUADALUPE
GUA JE

GUAM
GUAMANI
GUANABANO
GUANAJIBO
GUANICA
GUARD
GUARDLAKE
GUAY ABO

wET
DRAINED

(210-VI-TR-55, Second Ed., June 1986)
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IN SOIL MAP LEGEND.

GUAYABOTA
GUAYANA
GUBE
GUBEN
GUCKEEN
GUDGEL
GUDGREY
GUELPH
GUEMES
GUENDC
GUENTHER
GUERNSEY
GUERD
GUERRERO
GUEST
GUFFEY
GUFFIN
GUGUAK
GUILDER
GUISER
GULER
GULF
GULKANA
GULNARE
GUMBLE
GUMBOOT
GUMBOOT,
GUNEARREL»
GUNBARREL
GUND
GUNDY
GUNLDCK
GUNN
GUNNEL
GUNSIGHT
GUNSONE
GUNSTOCK
GUNTER
Gue
GURDANE
GURDON
GURLEY
GURNEY
GUSTIN
GUSTSPRING
GUTHR1E
GUY

GUYAN
GUYANDOTTE
GUYTON
GWENA
GWIN
GWINs GRAVELLY
GWINLY .
GWINNETT
GYMER

GYNELLE
GYPNEVEE
GYSTRUM

HAAR

HAARVAR
HACCKE

HACK
HACKBERRY
HACKERS
HACKROY
MACKWO0D

HAD AR
HADENCREEK
HADES

HADLEY
HADSELVILLE
HAFL INGER
HAGEN
HAGENBARTH
HAGER
HAGERMAN
HAGERSTOWN
HAGGA

DRAINED
SALINE
DRA INED
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

HAGGA ,
SALINE-ALKALIT
HAGGERTY
HAGSTADT
HAGUE

HAIG

HAIGHTS

HAIKU

HATLMAN

MAIRE

HAIRE . BEDRDCK
SUBSTRATUM
HAKKER
HALACAN
HALAYWA
HALBERT
HALCOTT
HALDE R

HALE

HALEs DRAINED
HALEDGN
HALE IwA
HALEY

HALF MOON
HALFADAY
HALFWAY
HALT1

HAL TIMAILE
HALL

MALL RANCH
HALLANDALE
HALLANDALE .,
HALLCREEK
HALLECK
HALLECK s GRAVELLY
SUSSTRATUM
HALLETTSYILLE
HALLISON
HALLDRAN

HALSEY

HALSD

HAMACER
HAMAKUAPOKQ
HAMAR

HAMBLEN

HAMBONE
HAMBRIGHT
HAMBUR G

HAM3Y

MAMOEN

HAMEL

HAMERL ¥

HAMILTON

HAMLET

HAMLIN

HAMMACK
NAMMONTON
HAMPSHIRE
HAMPSON

HAMAE

rAMRUB

HAMT AH

HANA

HANAGITA

HANAKER

HANALE1L
HANAMAULU
HANCEVILLE

HAND

HANDP AH

HANOR AN
HANDSBORO

HANOY

HANEY

HANFORD

HANGAARD

HANGDO

HANGTOWN

RAKIPOE

TIDAL
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HANIPOE, BEDRDCK
SUBSTRATUM

HANTS

HANKINS

HANKS

HANKSYILLE

HANKSVILLE .
NONFLOODED

HANLON

HANLY

HANNA
HANNAHATCHEE
HANNING

HANG

HANOVER

HANS

HANSEL

HANSKA
HANSON

HANTHO
HANYZ

HANTZ,
HAP

HAPGOOD

HAP JACK

HAPNEY

HAPPLE

HAPUR

HARAHAN

HARARKILL

HARANA

HARBORD

HARCANY

HARCO

HARCDT

HARDEMAN

HARDESTY

HARDHAT

HARD ING

HARDISYER

HAROODL
HARDSCRARBLE

HARD TR JGGER

RARDY

HARGILL

HARGREAYE

HAR JO

HARKERS

HARKEY

HARKNESS

HARLAN

HARLEM

HARLEM, CHANNELED

HARLESTCN

HARL INGEN

HARLOW

HARME L

HARMONY

HARNEY

HARGL

HARPER

HARFERSVILLE

HARPE TH

HARPOLE

RARPS

HARPSTER

HARPT

HARGUA
HARRAH
HARRIET

HARRIMAN

HARRIMANS

HARRINGTON
HARRIS
HARRISBURG
HARR 1SON
HARRISVILLE
HARRCUN

HARSAN

ORY

wET
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HARSHA
RARSLOW
HARSTINE
HARSTON
HART

HART CAMP
HARTER
HARTFOROD
HARTIG
HART ILL
HARTLAND
HARTLESS
HARTLETDN
HAPTNITY

HARTSBURG

HARTSELLS
HARTSHORN
HARTVILLE
HARTWELL
HARY ARD
HARYESTER
HARVEY
HARVEY s
SUBSTRATUM,
HARWDODD
HASK ILL
HASKINS
HASSEE
RASSELL
HAST INGS
HAT
HATBOROD
HATCH
HATCH, GRAVELLY
HATCHERY
HATCHET o
GVERBLOWN,
SOLUM
HATCHET,
HATCHE T,
HATCHET,
HATCHIE
HATERMUS
MATERTON
HATHAYAY
HATLEY
HATL IFF
HATMAKEE
HATPEAK
HATT IE
HATTON
HATUR
HATWAL
HAUBSTADT
HAUG
HAUGAN
HAUL INGS
HAUNCHEE
HAUZ
HAVALA
HAVANA
HAVELDCK
HAVEN
HAVERDAD
HAVERDAD »
MODERATELY SALINE
HAVERHILL
HAVERL Y
HAVERMOM
HAVERSON
HAVLLAND
HAVILLAM
HAY INGOON
hAYRE
HAVRE,
HAVRE s
NET
HAVRELON
Haw

SEDROCK
oRvY

THICK

GRAVELLY
IVERBLONN
CDooBLY

SAL INE
MODERATELY
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HEARNE »

HAW I
HANICK
HAWKE YE
HAWK INS
HAWKSBILL
HAWKSNEST
HAWKSPRINGS
HAWKSTONE
HANLEY
HAWSLEY
HAXTUN
HAYBOURNE
HAYCRIK
HAYDEN
HAYESTON
HAYESVILLE
HAYESVILLE .
HAYFIELD
HAYFORD
HAYHOOK
HAYHMARKET
HAY MOND
HAYMONT
HAYNESS
HAYNTE
HAYPRESS
HAYRACK
HAYSPUR
HAYSUM
HAYTER
HAYTI
HAYWIRE
HAYWDOD
HAZEL
HAZELALIR
HAZEN
HAZLEHURST
HAILETDN
HAZTON
HEADLEY
HEADQUARTERS
HEAXE
HEALDTON
HMEALING
HEARNE

STONY

GRADED
HEATH
HMEATHCOAT
HEATLY
HEATCN
HEBBRONVILLE
HEBER
HEBERT
HERQ
HEERON
HECETA
HECHTMAN
HECKER
HECKISON
HECLA
HECTOR
HEDGE
HEDOES
HEDOX
HEDRICK
HEDSTROM
HEDVILLE
HEECHEE
HEEL Y

"HEESER

HEFED
HEFLIN
HEGL AR
HEGNE
HETDEL
HEIDEN
HEIDTMAN
HEIGHTS
HEIL

NOTES: TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINEO/UNDRAINED SITUATION.
MODIFIERS SHOWN,

A-18

EoGas

BECROCK SUBSTRATUM,

(210-VI-TR-55, Second Ed., June 1986)
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HEIMDAL
HEINSAW
HEISETON
HEYSETDN,
HEISETON»
SALINE-ALKALL
HEISLER
HETIST
HELTYT
HEIZER
HELDT
HELEMAND
HELENA
HELENDALE
HELLGATE
HELLMAN
HELM
HELMER
HELMER
SUBSOIL
HMELMER ¥
SURF aCE
HELMER
ERDDED
HELMICK
HELTER
HELVETIA
HELY
HEMBRE
HEMCROSS
HEMINGFORD
HEMDSTEAD
HENCO
HENDERSON
HENDON
HENDRICKS
HENDY
HENEF ER
HENHOI T
HENKIN
HENLEY
HENL INE
HENMEL
HENNEKE
HENNEPIN
HENNESSY
HENNEWAY
HENNEY
HENNINGS
HENNINGSEN
HENRIETTA
HENRTEVILLE
HENRY
HENSHAW
HENSLEY
HENSON
HEPLER
HEPPSIE
MERAYLE
HERBERT
HERBMAN
HERD
HEREFQRD
HERITO
HERKIMER
HERLONG
HERM
HERMARTOWN

STONY

GRAVELLY
THIN

SEYERELY

| HERMERING

HERMISTON
HERMON
HERNANDEZ
HERNDON
HERO
HERDD
HERRICK
HERSH
HERSHAL
HERTY

REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

HESCH
HESPER
HESPERTA
HESPERUS
HESSEL
HESSELBERG
HESSELTINE
HESS ING
HESSLAN
HESSON
HETERWA
HETTINGER
HEUSSER
HEUVELTON
HEWITT
HEXY
HEYOER
HEYDL AUFF
HEYTOU
HEZEL
HI VISTA
HIARC
HIBAR
HIBBARD
HIBBING
HIBERNIA
HISRITEN
HICKMAN
HICKODRY
HICKS
HICKSVILLE
HICKSVILLE »
BEDROCK
SUBSTRATUM
HICOTA
HIDALGO
HIDATSA
HIDEAWAY
HIDEWOOD
HIERRO
HIGGINS
HIGGINSVILLE
MIGH GAP
HIGHAMS
HIGHBANK
HIGHC AMP
HIGHF IELD
HIGHHORN
HIGHMORE
HIGHPOINT
HIGHRDCK
HIGHTOWER
H1GHW0BDD
HIHIMANU
H1IBNER
MIKO PEAK
HIKO SPRINGS
HILAIRE
HILAND
HILDEBRECHT
HILDRETH
HILEA
HILES
HILGER
HILGRAVE
HIL1GHT
HILINE
HILLBRICK
HILLCO
HILLEMANN
HILLERY
HILLET
HILLF IELD
HILLGATE
HILLIARD
HILLTARD,
MODERATELY WELL
DRAINED
HILLON
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" HOCKLEY

HILLSBORD

HILLSDALE

HILLTO

HILLWOOD

HILMAR

HILMAR»

HILMOE

HILO

HILOLOD

HILT

HILTON

HINCKLEY

HINDES

HINESBURG

HINKER

HINKLE

HINMAN

HINSDALE

HIRAMSBURG

HIRIDGE

HIRSCHDALE

HISEGA

HISKEY

NISLE

HITCHCOCK

HiTiLO

HITT

HIVAL

HIWAN

HIWASSEE

HIW000D

HIXTON

HOADLY

HOBACKER

HDBAN

HOBBS

HOBCANW

HOBE

HOBERG

HOBIT

HOB0

HOBOG

HOBONNY

HOBSON

HOBUCKEN

HOCAR

HOCHHEIM

HOCKINSON

HOCKINSON,
MODERATELY WET
HOCKINSONs DRAINED

HOCKLEY

ORAINED

GRADED
HODA
HODEDD
HODENPYL
HODGE
HODGINS
HODGSON
HOEHNE
HOFF LAND
HOFFMANVILLE
HOFFSTADT
HOFLY
HOGADERD
HOGANSBURG
HOGBACK
HOGG
HOGMALAT
HDGRIS

HOH
HOHMANN
HOKO
HOLBORN
HOLBRODK
HOLCOMB
HDLDAWAY
HOLDEN
HOLDER
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HOLDERMAN
HOLDERNESS
HOLD INGF ORD
HOLDREGE
HOLILLIPAN
HOLLAND
HOLL ANDL AKE
HOLL INGER
HOLLIS
HOLL ISTER
HOLL OMAN
HOLLOMEX
HOLLOW
HOLL OWAY
HOLLOXTREE
HOLLY
HOLL Y, PONDED
HOLLY SPRINGS
HOLL YWELL
HOLLYWODO
HOLMAN
HOLMDEL
HOLMES
HOLOHAN
HOLOMUA
HOLOPAW
HOLOPAWS,
DEPRESSIONAL
HOLOPAW,
FREQUENTLY
FLOODED
HOLS INE
MOLSTEIN
HOLSTON
HOLY
HOLTER
HOLTLE
HOLTON
HOLTVILLE
HOLYOKE
HOMA
HOME CAMP
HOMELAKE
HOME LAND
HOMER
HOMESTAKE
HOMESTEAD
HOME wOCD
HOMME
HOMME
wET
HOMOSASSA
HONAUNAU
HONCUT
HONDALE
HONDOHO
HONEOYE
HONE YDEW
HONE YGROVE
HONE YJONES
HONEYVILLE
HONKER
HONL AK
HONL AK »
HONLU
HONN
HONGBIA
HONOKAA
HONDLUA
HONOMANU
HONONEGAH
HONOUL TUL T
HONTAS
HONTOON
HONUAULU
HOOD
HOODLE
HOODOO
HOODSPORT

MODERATELY

ORAINED
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HOODVIEW
HOOGDAL
HOOKS
HOOXSAN
HOOK TON
HOOLEHUA
HOOLY
HOBP AL
HOOPER
HOOPESTON
HCOOPLITE
HCOS AN
HODSEGOM
HEOSIC
HODS TERVILLE
HODS IMBIM
HoOT
HOOTEN
HOPCO
HOPDRAW
HOPEKA
HOPK INS
HOPLAND
HOPLEY
HOPSONVILLE
HOGU T AM
HORD
HORER
HOREB, GRAVELLY
SUBSTRATUM
HORNELL
HORN ING
HORNITOS
HORNSBY
HORNSVILLE
HORROCKS
HORSECAMP
HORSERIDGE
HORSESHOE
HORSETHIEF
HORSLEY
HORS ¥
HORTONYILLE
HOSK IN
HOSKINMINT
HOSLEY
HOSMER
HDSS JCK
HOS TAGE
HOT LAKE
HOTAW
HOTCREEK
HOTEL
HOTSPRINGS
HOUDEK
HOUGH
HOUGHTON
HOUGHTON, PONDED
HOUGHTONYILLE
HOUK
HOUL A
HOULKA
HOURGLASS
HOUSE 'MOUNTAIN
HOUSER
HOUSEROCK
HOUSTAKE
HOUSTON
HOUSTON BLACK
HOVDE
HOVEN
HOVENWEEP
HOVERT
HOVEY
HOWARD
HOWARDSV ILLE
HOWCAN
HOWCREE
HOWE

TWD HYDROLOGIC SOIL GROUPS SUCH AS B8/C INDICATES THE ORAINED/UNDRAINED SITUATION.
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HOWELL
HOWLAND
HOwWSON
KOYE
HOYLETON
HOYPUS
HOYTVILLE
HUACHUCA
HUALAPAL
HUE
HUBBARD
HRUBBARDTON
HUBBELL
HUBERLY
HUBERT
HUBLERSBURG
HUCKLEBERRY
HUCKLEBERRY »
RAINFALL
HUDNUT
HUDSON
HUECO
HUEL
HUENEME
HUENEME ,»
MODERATELY WET
HUENEME » DRAINED
HUERF ANO
HUEY
HUFFINE
HUF F MAN
HUFF TON
HUGGINS
HUGHES
HUGHESVILLE
HUGO
HUGUS
HMUGUSTON
HUICHICA
HUICHICAS
HUIKAU
HUKTILL
HULETT
HULLS
HULLT
HULLA
HUM
HUMACAD
HUMATAS
HUMBARGER
HUMBIG
HUMB IRD
HUMBOLDT
HUMBOLODT »
MODERATELY WET,
SALINE-ALKALT
HUMBOLDT»
MODERATELY WET,
SALINE
HUMBDOLDT, DRAINED
STRONGLY SALINE
HUMBOLOTs DRAINED,
NONSAL INE
HUMBDLDT »
MODERATELY WET
HUMBOLDT, DRAINED
HUMDUN
HUME
HUMESTON
HUMKER
HUMMINGTON
HUMPHREYS
HUMPTULIPS
HUMSKEL
HUN
HUNCHBACK
HUNDRAW
HUNEWILL
HUNGRY

HIGH

PONDED

MODIFIERS SHOWN, E.G., BEDROCK SUBSTRATUM, REFER T0 A SPECIFIC SOIL SERIES. PHASE FOUND IN SOIL MAP LEGEND.

(210-VI-TR-55, Second Ed., June 1986)
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

HUNNTON
HUNS INGER

HUNTERS
HUNTERSVILLE
HUNTIMER

HUNTING

HUNTINGTON

HUNTMOUNT
HUNTPOCK
HUNTSBURG
HUNTSVILLE
HUPP

HURDS

HURLBUT

HURLEY
HURRICANE
HURRY BACK
HURRYBACK
HURST

HURWAL

HUSE

HUSK A

HUSSA

HUSSAe CLAYEY
SUBSTRATUM
HUSSAs MDDERATELY
WET
HUSSA »
HUSSELL
HUSSMAN
HUSUM
HUTCHINSON
HUTCHLEY
HUTSON

HUTT

HUTTON

HUXLEY

HUYSINK

HyaLL

HYANNIS

HYAS
HYATTVILLE
HYDABURG

HYDZ

HYDER

HYDRO

HYE

HYLOC

HYMAS
HYPRAIRIE
HYRUM

HYSHAM

HYSHDT

HYTOP

HYZEN

140

IBERIA

ICARIA

ICENE

ICESLEW

ICHB0D

ICHE TUCKNEE
1CICLE

DA

IDABEL

1DAMOME
IDAMONT

IDFE

IDLEW ILD
IDLEWILD. DRAINED
1DMON

1GDELL

IGERT

1IGNACIO

160

IGUALDAD

IHLEN

1JAM
ILACHETOMEL

DRAINED

NOTES
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MODIFIERS SHOWN,

A-20

ILDECARE
ILDEFONSO
ILES

ILIFF
ILTILT
ILICN
1LLABOT
ILLAHEE
ILLER
ILLITO
ILTON
1LWaCO

IMA

IMBLER
IMLAY
IMMIG
IMMIGRANT
IMMOKALEE
IMMOK ALEE »
DEPRESSIONAL
IHOGENE
TMONEL
IMPACT
IMPERIAL
INARA JAN
INARAJAN,
STRATIFIED
SUBSTRATUM
INAVALE
INCELL
INCHAU
INCHEL TUM
INCY
INDART
INDEX
IND1AHOMA
INDIAN CREEK
INDIAND
INDIANOLA
INDIO
INDLE TON
INDUS

INEZ
INFERNAL
INGALLS
INGENTO
INGERSOLL
INGRAM
INKLER
INKOM
INKGM s DRAINED
INKOSR
INKS
INKSTER
INLOW
INMACHUK
INMAN

INMO
INNINGER
INPENDENCE
INSAK
INSIDERT
INSK1P
INSULA
INTERIOR
INTON
INVERNESS
INVERSHIEL
INVILLE

10

IOLE ay
10NA

10NTA
108C0
10SEPA
10TLA
IPAGE
1PAND
IPAVA

EoGes
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BEDROCK SUBSTRATUM,

1P1SH

1PSON
IPSWICH

IRA

1PAAN
1REDELL

1REL AND
IRENE
IREYEBA
1IRIGUL

1RIM

1RMULCO
1ROCK

IRCN BLOSSOM
IRON MOUNTAIN
1RON RIVER
1PONCO
1RONDALE
IRONDYKE
IRONSPRINGS
1RCHTON
1RCOUDIS
IRRAWADDY
1RRIGON
1RSON

1RVINE
IRVINGTON
1RWIN

1SAAC
ISABELLA
15AN

ISANTI
1SEELL
ISELLA

ISMYI PISHI
ISHPEMING
151DOR
1SKNAT
ISKNAT,
ISLAND
ISLES
1SLES,
1SLOTE
1SMAY
1s5M0
15CLDE
150M
1STER
1STOKPOGA
1TANO
1TASCA
1TAY
1TCA
JTHACA
1TMANN
ITHE
17swoQT
TUKA

1vA

1VAN
IVANELL
I VANHCE
1VER
IVERSEN
1VES
IVES, WET
1VIE
1VINS
1VYNILD
IXIAN
IYERS
1ZAGURA
1ZAR
1Z€€

120

1200
12USER
JABY
JABU, WET

oL

SLIUGH
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JACAGUAS

JACANA

JACEE
JACINTO
JACK CREEK
JACKET
JACKLAND
JACKMAN
JACKNIFE
JACKPORT
JACKPOTY
JACKS
JACKSON
JACKTONE
Jacoe
JACOBSEN
JACDBY
JACOT
JACQUES
JACOUITH
JACRATZ
JACWIN
JADIS
JAFA
JAGUEYES
JAL

JALMAR

JAMES
JAMES CANYON
JAMES CANYON,
DRATNED
JAMESTON
JANISE
JANISE,»
DRAINED
JANSEN
JANUDE
JANUDE. CLAY
SUBSTRATUM
JARAB
JARBOE
JARDIN
JAREALES
JARITA
JARMILLO
JAROLA
JARDSQ
JARRE
JARRON
JARVIS
JASCO
JASON
JASPER
JAUCAS
JAUCAS.,
JAURIGA
JAVA
JAWBONE
JAY
JAYAR
JAYBEE
JAYEL
JAYEM
JAYNES
JEAGER
JEAN
JEAN LAKE
JEANERETTE
JEBE
JEBO
JEDBURG
JEDD
JEDDITO
JEDDITO,
SALINE-ALKALI
JFDDO
JEFFERS
JEFFERSON
JEFFREY

OVERBLOWN»

SALINE

TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED-SITUATION.
REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN 50IL MAP LEGEND.

(210-VI-TR-55, Second Ed., June 1986)
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JEHEMY
JEKLEY
JELLICO
JEMEZ
JENA
JENKINS
JENKINSON
JENKS
JENNESS
JENNINGS
JENNY
JENOR

JERAG

JERAULD
JERICHOD
JEROME
JERRY
JERRYSLU
JERU
JERVAL
JESREL
JESSE CAMP
JESSIETOWN
JESSO
JESSUP
JETCOP
JETSTER
JETT
JEVETS
JEWETT
JIGGS
JIGSAW
JILSON
JIM
JIMB0
JIMCREEK
JIMEK
JIMENEZ
JIMLAKE
JIMMERSON
JIMSAGE
JIMTOWN
JIPPER
JIVAS
JOACHEM
JOB
JOB0S
JOBPE AK
JOCAL
JOCITY
JOCITY, LDAMY
SURFACE
JBCKO
JOCERD
JOFL
JDEMRE
JOENEY
JOES
JOEVAR
JOHNS
JOMNSBURG
JOHNSON
JOHNSTON
JOHNSTOWN
JOHNSWOOD
JOHNTOM
JDICE
JOINER
JOKODOWSKI
JOUL AN
JOLIET
JoLLyY |
JONALE
JONAS
JONATHAN
JONCA
JONDA
JONES
JONESVYILLE
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Exhibit A-‘l, continued: Hydrologic soil groups for United States soils

JONNIC
JOPLIN
JOPPA

JORATBI

JORD AN
JORGE
JORNAHAM
JORY

JORY» STONY
JOSBURG
JOSEPH
JOSEPHINE
JOSHUA
JOSIE

JOSLIN

JOSSET
JOURDANTON
JOWEC
Joy
JUAB
JUANA DIAZ
JUBTLEE
JUBILEE, DRAINED
Jupa
Jubp
JUDELL
JUDICE
JUDITH
JUOKINS
JUDSON
JuoY
WG
JUGET
JUGHANDLE
JUGSON
JULES
JULESBURG
JULIN
JuMBO
JUMPCREEK
JUMPE -
JUMPER
JUMPMORE
JUMPOFF
JUNALUSKA
JUNCAL
JUNCOS
JUNCT ION
JUNEAU
JUNG
JUNGD
JUNIPERBUTE
JUNIPERO
JUNTUS
JUNKETT
JUND
JUNQUITOS
JUNTURA
JUPITER
JURA
JURVANNAH
JUSTESEN
JUSTESEN. LOAMY
SUBSTRATUM
JUSTIN
JUva
JUYAN
KAALUALU
KACHEMAK
KACHESS
KADE"
KADLETZ
KADDK A
KAENA
KAFING
KAGMAN
KAGMANs VERY
GRAVELLY
KAHALUU
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MOOIFIERS SHOWN,

KAHANA
KAHANU I
KAHLER
KAHLOTUS
KAHOL A
KAHUA
KAIDERS
KAIKLI
KATLUA
KAIMU
KAINAL IV
KAlPO101
KATWIKI
KALAE
KALALOCH
KALAMA
KALAMA Z0DD
KALAPA
KALAUPAPA
KALEETAN
KALEETAN» TILL
SUBSTRATUM
KALIFONSKY
KALIGA
KAL1GA, FLOODED
KALTHI
KALISPELL
KALKASKA
KALLIO
KALMARVILLE
KALMIA
KALD
XALOKO
KALONA
KALSIN
KALSTED
KAMACK
KAMAKGA
K AMAN
KAMADA
KAMAOLE
KAMATOD
KAMAY
KAMELA
KAMIE
KAMPVILLE
KAMRAR
KANACKEY
KANAKA
KANAPAHA
KANARANZI
KANARRA
KANASKAT
KANAWHA
KANDALY
KAND IK
KANDOTA
KANE
KANEBRE AK
KANEQHE
KANEPUU
KANER
KANG
KANGAS
KANIO
KANIKSU
KANIMA
KANKAKEE
KANLEE
KANONA
KANOSH
KANT I SHNA
KANUTCHAN
KANZA
KAPAA
KAPAPALA

KAPAPALA+ BEDROCK

SUBSTRATUM
KAPIN

EeGas BEDROCK SUBSTRATUM,
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KAPLAN
KAPOD
KAPCWSIN
KAPTURE
KAPUHIKANI
KARAMIN
KARANKAWA
KARBANA
KARCAL
KARDE

K ARHEEN
KARLAN
KARL IN
KARLO
KARLSBURG
K ARL SRUHE
KARLSTAD
KARLUK
KARVA
KARNAK
KARNES
KARDC
KARPF
KARRO
KARS
KARSHNER
KARTA
KARTAR
KASEBERG
KASHWI TNA
KASK I
KASOTA
KASSLER
KASSON
KATAMA
KATEMCY
KATHER

KATO

KATSEANES
KATULA
KATY
KATYBLAY
KAUDER
KAUFMAN
KAUK AUNA
K AUPD
KaupP1
KAVETT
KAVON

KAWA THAE
KAWA IHAPAIL
KAWBAWGAM
KANICH
KAWKAWLIN
KAYMINE
KAYO
KEARU
KEAHUA

KEALAKEKUA

KEAL IA
KEANSBURG
KEARL
KEARNS
KEARSARGE
KEATING
KEAUKAHA
KEAWAKAPU
KEELER
KECH
KECKC
KECK SROAD
KEDA

KEOD 1E
KEDRON
KEE
KEECHELUS
KEECHL
KEEF A
KEEFERS
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KEEI
KEEKEE
KEEL
KEELDAR
KEELE
KEELER
KEELINE
KEENE
KEENO
KEESE
KEESEHA
KEESIAN
KEETER
KEEWATIN
KEG

KEGEL
KEGEL, DRAINED
KEGONSA
KEHAR
KEHENA
KEHOE
KEIGLEY
KEISER
KETITH
KEITHVILLE
KEKAMA
KEKAKE
KEKAWAKA
KELK
KELLER
KELLERBUTTE
KELLY
KELSEY
KELSO
KELTNER
KELTYS
KELVIN
KEMAM
KEMAN
KEMME RER
KEMOO

KEMP
KEMPSYILLE
KENAL
KENANSVILLE
KENDATA
KENDALL
KENDALLYILLE
KENDRICK
KENEFICK
KENESAW
KENMOOR
KENN
KENMNAN
KENNEBEC
KENNE &
KENNEWICK
KENNE Y
KENNEY LAKE
KEND
KENOMA
KENOTRAIL
KENRAY

'KENSAL

KENSETT
KENSPUR
KENT
KENUSKY
KENYON
KEC
KEDXUK
KEOMAN
KEOTA
KEQWNS
KEPLER
KERBER
KERBY
KERHAYDEN
KERL

YWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THME DRAINEO/UNDRAINED SIYUATION.
REFER TO A SPECIFIC SOIt SERIES PHASE FOUND IN SOIL MAP LEGEND.

(210-VI'TR-55, Second Ed., June 1986)
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KERMIT
KERNAN
KERR
KERRDAM
KERRFIELD
KERRICK
KERRYILLE
KERSHAW
KERSICK
KERSTON
KERY
KESSLER
KESSON
KESTERSON
KESHICK

"KETCHLY

KETCHUM
KETONA
KETTENEACH
KETTLE
KETTLEBELLY
XKETTLEMAN
KETTLEMAN,
GRAVELLY
KETTNER
KEUTERVILLE
KEVANTON
KEVIN
KEWACH
KEWAUNEE
KEWEENAW
KEYa
KEYES
KEYESPOINT
KEYNER
KEYPORT
KEYSTONE
KEZAN
KEZAR
KIAXUS
KIAN
KIAWAH
KIBBIE
KIBESILLAK
KICKAPOD
K1CKERYILLE
K100
KIDDER
KIDMAN
KIEHL
KIESEL
KIETZKE
KIEV
KIXI
KIKONI
KILAGA
K1LARC
KILAUEA
KILBURN
K1LCHIS
KILDOR
KILFOIL
KILGORE
KILKENNY
KILLARNEY
KILLBUCK
KILLDUFF
KILLEY

KILLEYs MODERATELY

WET
KILLINGTYON
KILLPACK
KILMANAGH
KILMER
KILMERQUE
KILN
KILOA
KILOHANA
KILOWAN
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

KILWINNING
Kim

KIMy SALINE
KIMAMA
KIMBALL
KIMBERL INA
KIMBERLY
KIMBRDOUGH
KIMMERLING
KIMO
KIMPER
KINA

KINAN
KINCHELDE
KINCO
KINDER
KINDIG
KINDY
KINESAVA
KINGDON
KINGFISHER
KINGHORN
KINGILE
KINGINGHAM
KINGMAN
KINGMONT
KINGS
KINGSBURY
KINGSDOWN
KINGSLAND
KINGSLEY
KINGSPDINT
KINGSTON
KINGSYILLE
KINGTAIN
KINKEAD
KINKEL
KINKELY
KINKORA
KI"NMAN
KINNEAR
KINNEY
KINRDSS
KINSMAN
KIMSTON
KRINTA
KINTON
KINZEL
KIGMATIA
K10NA
KIOTE
KIRER
KIPLING
KIPPEN
KIPSON
KIRBY
KIRBYVILLE
KIRK
KIRKENDALL
KIRKHAM
KIRKLAND
KIRKSEY
KIRKYILLE
KIRLEY
KIRYLEY
KIAVIKN
KIRYIN. GRADED
KISATCHIE
KISHONA
KISHONAS
KISRING
KISRING»
XISSICK
KISTIRN
K1TCHELL
KITCHEN CREEK
KITY

K11sae
KITTERLL

GRAVELLY

ALKALI

WET

NOYES
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MODIFIERS SHOWNS
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KITTITAS
KITTITAS,
KITTREDGE
KITYSON
KIVA
KIWANIS
KIZHUYAK
K JAR
KLARER
KLABER »
KLAONICK
KLADNICK.
KLAMATH
KLANELNEECHENA
KULANELNEECHENA
LACUSTRINE
SUBSTRATUM
KLARPATCHE
KLAUS
KLAWAS]
KLAWASI,
LACUS TRINE
SUBSTRATUM
KLAWATTI
KLAWHOP
KLAYENT
KLECKNER
KLEINBUSH
KLEJ
KLICKER
KLICKITAY
KL ICKSON
KLINEs COEBLY
KLINE» PROTECTED
KLINESVILLE
KLINGER
KLISKON
KLISTAN
KLONDIKE
KLONE
KLDOCHMAN
KLOOTCH
KLOOTCHIE
KLOTEN
KLUG
KLUM
KLume
KLUTINA
KNAPKE
KNAFPA
KNAPPTON
KNEELAND
KNEP
KNICKERBOCKER
XNIESLFEY
KNIFFIN
KNIGHT
KNIK
KNIKLIK
KNIPPA
KNOB MILL
KNCETOP
KNOCO
KNOKE
KNOLLE
KNOSS
KNOTT
KMCRLES
KNOX
KNULL
ENUTSEN
KUBAR
KOBEH
KOBEL
KOCH
KOCH»
KOG AK
KOODAK s
KOO LAK

ORATINEC

SYONY

DRAINED

EeGan

DRAINED

MDD ENDOMIDIEREANADND

NONFL OODED

mo NN
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TWO HYDROLOGIC SOIL GROUPS SUCH as a/C
SEDROCK SUBSTRATUM,
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KCDRA
KOEHLER
KCELE
KOEPKE
KCERLING
KCETHER
KOFA
KCFA
KCFFGYQ
KOGISH
KOHALA
KCKAN
KOKEE
KCKERNDT
KOKO
KOKCKAMY
KOKDKAAT
KDKOMD
KOLAR
KQLBERG
KDLEXDLE
KDLIN
KCLLS
KNLLUTUK
KoLoa
XxoLpsd
KOLOBs STONY
KCLOKOLO
KOLOVOK I
KOMO
KONA
KONAWA
KGNERT
KDNERT,
KONNER

K CNNER 4
KONOCT ]
KONDTYI,
KONSIL
KOooL AU
KOONICH
KOONTZ
KOOSHAREW
XCOSKIA
¥COTENAT
KQeIE
KCPPERL
KOPPES
KORCHEA
KORENT
KCANMAN
KGRGRAGD
KORONIS
KORTTY
KOSCIYsSKQ
KOSETH
KC5MOS
KOSSE
KOSSUTH
KOSZT4A
KCTD
KGCTZMAN
KQURY
KOVICH
XDYEN
KOYNIK
LOYUFKUK
KRACKLE
KRADE
KRAKON
KRAM
KRANSK !
KRANZIBURG
KRHATKA
KRAUSE
KREAMER
KREBS
KPEM
KROMLIN

SALINE

STONY

DRAINED

DRAINED

STONY

IKDICATES
REFER
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KRESSDN
KREYENHAGEN
RRIER
KRIESY
KFON
KROTO
KRUBATE
KRUEGER
KRUM
KRUSE
KUBE
KUBLER
KusL 1
KUCERA
KUCK
KUDL AC
KUEL
Kukatay
KUKATAU, BEDROCK
SUBSTRATUM
KULA
KULLIT
KULSHAN
KUMA
KUNATON
KUNAYDSH
KUNTA
KUNUWE 14
KUNZ
KUMZLER
KUPRE ANDF
KUPREANDF »
MODERATELY WET
KURE®
KURD
KURTH
XURT2Z
KUSHNEAKIN
KUSKOK¥IM
KUSL INA
RUTCH
KUTLER
Kuy
KV ICHAK
KWED
KYBURZ
KYCAKA
KYDESTER
KYLE
KYLER
K2ZIN
LA RRIER
LA FARGE
LA FONDA
LA GRANDE
LA HOGUE
LA LANDE
LA PALMA
LA POSTA
LA PRAIRIE
LA ROSE
LABENZO
LABETTE
LABISH
LABKEY
LABORCITA
LABOU
LABOUNTY
LABRE
LABSHAFT
L4BU
Laguck
LACAMAS
LACERDA
LACHAPELLA
LACTITA
LACKAWANNA
LACKS
LACLEDE

THE DRAINED/UNCRAINED . SITUATION.
T2 A SPECIFJC SDIL SERIES PHASE FOUND

(210-VI-TR-55, Second Ed., June 1986)
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LACONNER
LACOUCHEE
LACOSTE
LACOTA
LACRESCENT
LACROL
LACY
LADD
LADELLE
LADERLY
LADNER
LADDGA
LADRDN
LADVUE
LADYCOMS
LADYSMITH
LAFE
LAFITTE
LAG
LAGITOS
LAGLORIA
LAGNAF
LAGOND A
LAGRANGE
LAGRDSS
LAGUNITYA
LAGUNTITA
LAHATNA
LAHONYAN
LAMRITY
LAIDIG
LAIDLAW
LATL
LATRD
LAIRDSVILLE
LAJARA
LAJITAS
LAKE
LAKE, CLAYEY
SURF ACE
LAKE CHARLES
LAKE CREEXK
LAKE JANEE
LAKEFIELD
LAKEHELEN
LAKEHURSY
LAKEL AND
LAKEMONT
LAKEPORT
LAKESHORE
LAKESIDE
LAKESCL
LAKETON
LAKEVYIEW
LAKEWIN
LAKEWODD
LAKY
LAKIN
LAKCA
LAKGMA
LAKRIDGE
LALAAU
LALINDA
LALLIE
LALDS
LAM
LAMA
LAMANGA
LAMAR
LAMARGH
CLAMARY INE
LAMATH
LAMAWA
LAMBERT
LAMBETH
LAMBMAN
LAMBRING
LAMEDEER
LAMINGTON

WET

IN SDIL MAP LEGEND.
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

LAMKIN
LAMO
LAMOTLLE
LAMONDI
LAMONI
LAMONT
LAMONTA
LAMOODSE
LAMOTTE
LAMODURE
LAMPASAS
LAMPHIER
LAMPSHIRE
LAMSON
LANARK
LANCASTER
LANCE
LAND
LANDs DRAINED
LANDAVYASO
LANDCD
LANDER
LANDES
LANDLODW
LANDMAN
LANDSEND
LANE
LANESBORD
LANEXA
LANEY
LANG
LANGF ORD
LANGHE]
LANGL ADE
LANGLO1S
LANGOLA
LANGRELL
L ANGSPRING
LANGSTON
LANGTRY
LANIER
LANIGER

LANIGERs GRAVELLY

LANKBUSH
LANKIN
LANKTREE
LANDAK
LANONA
LANSDALE
LANSDOWNE
LANSING
LANTERN
LANTIS
LANTON
LANTCON, LODW
PRECIPITATION
LANTONIA
LANTRY
LANTZ
LANVER
LANYON

LAP
LAPARITA
LAPDUN
LAPED
LAPEER
LAPHAM
LAPINE
LAPLATTA
LAPON
LAPORTE
LaPOSA
LAPWAI
LARAND
LARCHMOUNT
LARDELL
LAREDD
LARES
LARGO
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MODIFIERS SHOWN,

LARIAT
LARIM
LARIMER
LARIOSCAMP
LARKIN
LARKSON
LARMINE
LAROQUE
LAROSE
LARRUPIN
LARRY
LARRY» ORAINED
LARSON
LARTON

L ARUE
LARUSH
LARVIE

LAS

LAS ANIMAS
LLAS FLORES
LAS LUCAS
LAS PDSAS
LAS VEGAS
LASA
LASALLE
LASAUSES
LASCO
LASTIL
LASKA
LASSEL
LASSEN
LASSITER
LASTANCE
LATAH
LATAHs HIGH

RAINFALL» DRAINED

LATAH, DRAINED
LATAHCO
LATAHCO» WET
LATANLER
LATCH
LATENE
LATES
LATEX
LATHAM
LATHER
LATHROP
LATIGOD
LATINA
LATIUM
LATOM
LATONIA
LATOUCHE
LATOUR
LATOURELL
LATTAS
LATTY
LAUDERDALE
LAUDERHILL
LAUFER

LAUGEMNOUR, LDAMY

SUBSTRATUM

LAUGENOURY SILTY

SUBS TRATUM

LAUGENOUR,» DRAINED

LAUGHLIN
LAUMATA
LAUREL
LAUREL W0OOD
LAUREN
LAURENTIZEN
LAVACREEK
LAVALLEE
LAVATE
LAVEAGA
LAVEEN
LAVENTANA
LAVERKIN
LAYIC

EeGes
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BEDROCK SUBSTRATUMSs

LAVINA
LAVON
LAWAL
LAWEN
LAWETY
LAWET,
SALINE=-ALKALI
LAWLER
LAWNDALE
LAWNWOOD
LAWNYOOD »
CEPRESS IONAL
LAWRENCE
LAWRENCEVILLE
LAWSHE
LAWSON
LAWTHER
LAWTON
LAWYER
LaX
LAXAL
LAXTON
LAYCOCK
LAYOINTY
LAYTCN
LAYVIEW
LAZAN
LAZE AR
LE BAR
LE SUEUR
LEA
LEADER
LEADCORE
LEADFOINT
LEADVALE
LEADVILLE
LEAF
LEAFRIVER
LEAFU
LEAGUEVILLE
LEAKSVILLE
LEAL
LEALANDIC
LEANNA
LEANTO
LEAPS
LEATHAM
LEATHERMAN
LEAVENWORTH
LEAVERS
LEAVITT
LEAVITTVILLE
LEBAM
LEBANON
LEBEAU
LEBEC
LEBOD
LERS ACK
LECK KILL
LECRAG
LEDF ORD
LEDGEF ORK
LEDMOUNT
LFDOW
LEDKU
LEDUB
LEDWITH
LEE
LEEBENCH
LEEDS
LEEF IELD
LEEKO
LEEKD, WARM
LEEL ANAU
LEEMONT
LEEPER
LEERAY
LEESBURG
LEESVILLE
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LEETONIA
LEEVAN
LEFOR
LEGALL
LEGAULT
LEGGETT
LEGLER
LEGORE
LEHEW
LERIGH
LEKMANS
LEHR
LEICESTER
LEIDL
LEIGHCAN
LEJLEHUA
LEISY
LELA
LELAND
LEMAH
LEMBOS
LEMCO
LEMERT
LEMETA
LEMING
LEMITAR
LEMM
LEMOLO
LEMOND
LEMONEX
LEMODRE
LEMPIRA
LEN

LENA
LENA, FLOODED
LENAPAH
LENAWEE
LENAWEE s PONDED
LENBERG
LERNEP
LENOIR
LENZ
LENZ» STONY

LENZs VERY STONY

LENZBURG
LED
LECLA
LEOM
LEONARD
LECNARDO
LEONARDTOWN
LEONT
LEGUIEU
LERDAL
LERDO
LEROY
LERROW
LESHARA
LESHC
LESLIE
LESON
LESPATE
LESTER
LESWILL
LETA
LEYCHER
LETHA
LETHENT
LETNEY
LETON
LETORT
LETRI
LETTLA
LEVASY
LEVELTON

LEVELTON, DRAINED

LEVERETY
LEVIATHAN
LEVY

. U
TWO HYDROLOGIC SDIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED SITUATION.
REFER YO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP

(210-VI-TR-55, Second Ed., June 1986)
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LEW
LEWBE ACH
LEWDL AC
LEWIS
LEWISBERRY
LEWISBURG
LEWISTON
LEWISVILLE
LEWKALB
LEX
LEXINGTON
LEXTON
LEYBA
LEYDEN
LIBBINGS
L1BEG
LIBERAL
LIBORY
LIBRARY
LIBUSE
LICHA

LICK
LICKDALE
LICKING
LICKSKILLET
LIDAN
LIDDELL
LIODIEVILLE
LIOY
LIEBERMAN
LIEN
LIESNOI
LIGGET
LIGHTNING
L1GNUM
LIGON
LIGURTA

L IHEN
LIHUE
LIKES
LILAH
LILBERT
LILBOURN
LILLINGS
LILLINGTON
LILLYLANDS
LILTEN
LILY

LIM

LIMA
LIMBER
LIMEKILN
LIMERICK
LIMERIDGE
LIMKING
LIMON
LIMON, WET
LIMONES
LIMPIA
LINCO
LINCOLN
LINDAAS
LINDALE
LINDELL
LINDEN
LINDER
LINDLEY
LINDRITH
LINDS1DE
LINDSTROM
LINDY

LINE
LINEVILLE
LINGANDRE
LINHART
LININGER
LINKER
LINKUP
LINKVILLE

LEGEND.
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

LINLITHGO
LINNE
LINNET
LINNEUS
LINO
LINOYER
LINROSE
LINSL AW
LINT

LINTON
LINVELDT
LINYILLE
LINVWELL
LINWOOD
LIPAN

LIPKE
LIPPINCOTT
LIPPITY
LIR10S
LISADE
LISAM
LISBON
LISCO
LISCOMB
LISK

LISMAS

L 1SMORE
LITCHFIELD
LITHGOW
LITIMBER
LITLE

LITRO
LITTLE HORN
LITTLE POLE
LITILE wOOD
LITTLEAXE
LITTLEBEAR
LITTLEJOHN
LITTLENAN
LITTLETON
LITTSAN
L1vZ

LIv
LIVEOSK
LIVERMORE
LIVIA
LIVINGSTON
LIVONA
Lize
LIZZANT
LLANDS
EOARC
LO9DELL
LO9ELVILLE
LOBEFG
LOBERT
LOBITOS
LoBo
LOBURN
LDCAKE
LOCEY
LOCHLOODSA
LOCHSA
LOCKE
LOCKERBY
LOCKERBY,
LDCKKART
LOCKPRBRT
LOCKTON
LOCKX¥OoOor
LCCKWOOD, WETF
Loco

LOCODA

LoCcusT
LODALLEY
LODAR

LODE

CoBBLY

NOTES:
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MODIFIERS -SHOWN,
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LaD1
LoGICo
LODOD
LOFFTUS
LCFTON
LOGAN
LOGDELL
LOGGEKT
LOSHOUSE
LOGRING
LOGY
LOHLER
LOHMILLER
LOHMES
LOHSMAN
LOIRE
LOKEN
LOKERN
LOKERN
SALINE-ALKALT,
WET
LOKERN
SALINE-ALKALI
LOKOSEE
LOLAK
LOLALITA
LOLEKAA
LOLETA
LOLITE
LoLo
LOLON
LOLUPE 4K
LOMA
LOMAK T
LOMALTA
LOMART
LoMAX
LOMET 5
LOMILL
LOGMIRA
LOMITAS
LOMOINE
LOMOND
LONCAS
LONDD
LONDONDERRY
LONE
LCNE ROCK
LONEBE AR
LONELY
LONEP INE
LINERIDGE
LONESTAR
LONETREE
LONEWOOD
LONGCREEK
LONGFORO
LONGJI™
LONGLOIS
LONGMARE
LONGHMONT
LONGRIE
LOMGVAL
LONGYLEW
LONIGAN
LONIGAN, COBALY
SUBSTRATUM
LoNKE
LOHNA
L 2NOKE
LONTI
LOOKINGGLASS
LooxouT
LOOMER
LoomrIsS
LCONY
LOPER

EiGos
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BELROCK 'SUBSTRATUM,

LOPEZ -
LOPWASH
LORACK
LORADALE
LORAIN
LOBAN
LORAY
LORDSTOWN
LOREAUVILLE
LORELLA
LCRENA
LCRENZO
LCRETTD
LCRING
LCRMAN
LOGRTA
LOS ALAMDS
LOS BANDS
LOS GATOS
LBS GUINEJS
LCS 0S0S
LOS -ROBLES
LCS TANDS
LCSANTVILLE
LOSEE
LCSTBASIN
LOSTCREEK
LCGSTINE
LOSTFOIMT
LOSTSPRING
LOSTVALLEY
LOSTWELLS
LOSTWELLSs WET
LOTHAIR
LCYY
LETUS
LCYUSPOINT
tou
LOUDERBACK
Loup N
LOUDOMVILLE
LOUELLA
LOUGHBCORA
LOUIE
LOUIECREEK
LOUIN
LOUTSA
LCUISBURS
LOouP
LOLPLOUD
LDURDES
Louscor
LOUVIERS
LOVE JDY
LOVELACE
LCVELAND
LEVELAND
ELEVAT 1ON>6500
LOVELL
LCVELDOCK
LCVELDCK
SAL INE-ALKALT
LOVELDOCK » DRAINFD
LOVEWELL
LOVL INE
LOWELL
LCWERCREEX
LOWNEES
LOWRY
LOWS
LOWVILLE
Lox
LOXLEY
LOYAL
LOYaLTOM
LOVSVILLE
LOZA
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LO0ZAND
LOZIER
LUALUALEY
LUANA
Luap
LuBesoCK
LUBRECHT
LUCAS
LUCE
LUCEDALE
LUCERNE
LUCERO
LUCIEN

LUCILE. MODERATELY

WET

LUCILEs DRAINED

LUCKENEACH
LUCKIAMUTE
LUCKY

LUCKY STAR
LUCKYRICH
Lucy

Luo

LUDDEN
LUDINGTON
LUDLOwW
LUEDERS
LUFKIN

LUGERT

LUGOFF

LUHON

LUKE

LUKIN

LULA

LULING

LULUDE

LUMBEE
LUMBERLY
LUMMER

LUMMY
LUMMTI s DRAINED
LUMMUS
LUNA
LUNDBR
LUNDS
LUNDY
LUNING
LUNT
LUPE
LUPINTO
LUPINTO,
LUPOYOMA
tuPP INO
LUPTON
LUPTON,
LURA
LURAY
LURNICK
LUSETTI
LUSK
LUTA
LUTAK
LUTE
LUTH
LUTHEFR
LUTIE
LUTON
LUTIKEBLOH
LUVERNE
LUXOR
LUZENA
LYEROCK
LYDA
LYDICK
LYERLY
LYFORD
LYKENS

PONDED

TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE CRAINED/UNDRAINED SITUATION.
REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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LYLES
LYMAN
LYMANSON
LYME
LYNCH
LYNCHBURG
LYNDEN
LYNN HAVEN
LYNNBDW
LYNND YL
L YNNE
LYNNVILLE
LYNNWOOD
LYNX
LYNXCREEK
LYGNMAN
LYONS
LYONSVILLE
LYRA
LYRE
LYSTALR
LYTELL
LYVILLE
LYX
MABANK
MABEL
MABEN
MABT
MABRAY
MACAR
MACAREENO
MACE
MACEDONIA
MACFARLANE
MACHE TE
MACHIAS
MACHUELD
MACK
MACK+ LDAMY
SUBSTRATUM
MACKEN
MACKERR [CHER
MACKEY
MACKSBURG
MACMEAL
»ACOMB
MACOMBER
MACON
MADALIN
MADAWASKA
MADDEN
MADDOCK
MADELIA
MADEL INE
MADERA
MADGE
MADILL
MAD ISON
MADONNA
MADRAK
MADRAS
MADRID
MADRGNE
MADUREZ
MAES
MAGALLON
MAGDALENA
MAGERSE
MAGGIN
MAGHILLS
MAGIC
MAGINNIS
MAGNA
MAGNET
MAGNOR
MAGNUS
MAGDTHA
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l Exhibit A-1, continued: Hydrologic soil groups for United States soils
MAGOTSY 0 | MaNAWA ¢ | mMARGOD B8 | MARYSTOWN C 1 MAY B
MAGUA YO C | MANBURN D | MARIA BE | MASADA € | MAY DAY [s]
’ MAHAL A 0 | MANCELONA A | MARTANA C | MASARDIS A | MAYACANMA <
MAHALASVILLE B/D1 MANCHESTER A | MARIAS 0 | MASARYK A | MAYBELL A
MAHAN ¢ | MANDAN B | MARIAVILLE 0 ] MASCAMP D | MAYBERRY o}
MAHANA B8 | MANDARIN C | MARICAD B | MASCARENAS C | MAYBESO o]
MAHASKA B | MANDERFIELD 8 | MARICDPA B | MASCHETAH B8 | MAYBID [+]
MAHOGAN C ) MANDEVILLE 8 | MARIETTA € | MASCOTTE B/D| MAYDOL a8
MAHONING 0 | MaNOY C | MARILLA C { MASCOTTE.» D | MAYER B
MAHOOSUC A | MANET B | MARIMEL C | DEPRESSIONAL | MAYES [>]
MANTOMEDI A | MANFRED 0 | MARIMEL, DRAINED B | MASET B ) MAYFIELD B
MAHTOWA C/D] MANGUM 0 | MARINA B | MASHAM 0 | MAYFLONER c
MAMUKONA 8 | MANHATTAN A | MARINE C | MASHEL 8 | MAYGER C
MATA B | MANHEIM C | MARION D | MASHULAVILLE B/D| MAYHEW 2]
MAIDEN C ) MANI ¢ | MaR1PC B | MASKELL 8 | MAYMEAD 8
MAILE A | MANIKAN B | MARIPOSA C | MASON B | MAYMEN D
MAINSTAY D | MANILA ¢ | MARISCAL D | MASONFORT D | MAYNARD LAKE A
MATTLAND 8 | MANISTEE A | MARISSA C | MASONTOWN O | MAYD B
MAJADA B8 | MANITA C | MARKES 0 ] MASSACK C | MAYDDAN B8
MAJUB A C | MANITOWISH B | MARKESAN B | MASSACKs ORAINED B | MAYDWORTH C
MAKAALAE B | MANLEY B | MARKETY O | MASSADONA D | MAYOUEEN <]
MAKAH 8 | MANLIUS ¢ | MARKEY A7D] MASSANETTA B | MAYSDORF B
MAKAL APA D | MANN B/D} MARKHAM € | MASSANUTTEN E I MAYSPRINGS B8
MAKAPILI B | MANNING 8 | MARKLAKE D | MASSEACH B | MAYTAG D
MAKAWAD B | MANDGUE O | MARKLAND C | MASSENA C | MAYTOWN C
MAKAWEL | 8 | hANOR 8 | MARKLEPASS D | MASSIE O | MAYVILLE e
MAKENA 8 | MANSELOD B | MARKTON C | MASTERSON B} MAywDOD 8
MAK I C | MANSFIELD 0 | MarLA 0 | MaTa € | MAZARN C
MAKIK I B | MANSIC B | MARLAKE D | MATAGORDA D | MAZASKA c
MAKLAK A | MANSKER 8 | MARLRORO 8 | MATAMOROS C | MAZIDALE <]
MAKOT 1 8 | MANSONIA B | MARLEAN 8 | MATANUSKA B | MAZDURKA <
MAL C | MANTACHIE € | MARLETTE B | MATANZAS B | MAZUMA [}
MALA B | MANTECA < | marLOw € | MATAPEAKE B | MC CORY [:]
MALABAR B7D| MANTED C/Dt MARLTON C | MATAWAN C | MCAFEE <
MALABAR » D | MANTER 8 | MARMARTH B | MATCHER A | MCALLEN -]
DEPRESSIONAL | MANTON e | MARMARTH, COOL C | MATFIELD € | MCALLISYER 4
MALABARS D 1 MaNu € | MARNA €/D| MATGO D | MCaLPIN c
FREGUENTLY | MANVEL B | MAROSA 8 | MATHENY B | MCREE [
FLOODED | MANVEL» SALINE < | mapOYZ € | MATHERS B | MCBETH [}
MALABON C ] MANZANAR C | MARPA € 1 MATHERTON B | MCBETH: SALINE <
MALACHY 8 | MANZANITA C | MARPLEEN D | MATHESON B | MCBETH. DRAINED c
MALAGA B8 | MANZANITA, & | MARQUETTE A | MATHIAS B | MCBIGGAM C
MALAGA. STONY A 1 GRAVELLY | MARQUEZ C | MATHIS C | MCBRIDE B
: MALAMA A ] MANZAND B | MARR ® | MATHISTON € | MCCAFFERY A
MALARGO B | MANZANDLA ¢ | MARR1OTY B | MATHON B | MCCAIN <
MALAYA 0 | MAPLE MOUNTAIN E | MARROWBONE C | MATLACHA C | MCCALEE -]
MALB1S B | MAPLECRESTY B8 | MARSDEN B | MATNEFLAT B} MCCALL e
MALCOLM 8 | MAPLEHILL ¢ | MARSEILLES 8 | MaTOY €} MccaALLY o
MALDEN A | MAPLETON € | MARSELL B | MATTAMUSKEETY D | MCCAMMDN [
MALEZ A B | MAPLETON, SYONY C/D1 MARSHALL B ! MATTAN D | MCCANN 8
"MALHE UR C | MARACK C | MARSHAN 8/0| MATTAPEX C | MCCAREY C
MALIBY D} MARAGUEZ B | MARSHBROOK D | MATTAPONI C ] MCCARRAN B
MALIN C | MARANA B | MARSHDALE D | MATUNUCK D | MCCARTHY 8
MAL JAMAR 8 | MARATHON B | MARSHDALEs DRAINED € | MAU ¢ | MccasH e
MALLORY C |} MARBLE A | MARSHFIELD esol vavBILA C | MCCLAVE C
MALM € | MARBLECREEK B | MARSING 8 |} MAUDE B | MCCLEARY o
MALME SA 0 | MARBLEMOUNY B | MaART 8 | MAUDLIN B | MCCLELLAN B
MALO 8 | MARBLEMOUNT, € | MARTEL D { MAUGHAN C | mccLDuD [
MALOTERPE D | CHANNERY | MARTELLA C | MAUKEY C | MCCLURE [
MALOTY B | MARCADD D | MARFIN € | MAUMEE A/D} MCCOIN D
MALOY B | KARCELINAS O | MARTIN PENA D | MAUNABD D | McCOoLL o]
MALPALS 8 | MARCELLON C | MARTINECK 0 | MAUPIN C | MCCOLLUM B
MALSTROM 8 | MARCETTA B | MARTINEZ D | MAUREPAS D- | MCCONNEL 8
MALVERN C ) MARCIAL 0 | HMARTIN] B | MAURERTOWN D | MCCONNEL, FLOODED A
HAMAL A 0 | uARCLAY ¢ | MARTINSBURG € | MAURICE B | MCCODK 8
MAMOU C | MARCOLA C | MARTINSOALE 8 | MAURY B} MCCORNICK c
MANAHAA C | MarRCONI € | MARTINSON C | MAUYATS € | MCCORY B
MANAHAWKIN 0 | MARCOTT C | MARTINSVILLE e | MAv¥COD C | mccoy [«
MANANA C | MARCDU 6 | MARTINTON C | MAVEPICK C | MCCREE 8
MANARD D} MARCUM C | MARTYIS B | MAVIF 8/D0} MCCRORY o}
MANARD, GRAVELLY C 1 MARCUS 8/0( MARTISCO B/0| MAWAE A | MCCRDSKET B
SUBSTRATUM | MARCUSE D | MARTY B | MAWER B | MCCULLDUGH B8
MANASSA ¢ | MARCY 0 | MARUMSCOD C | MAX . B 1 MCCULLY C
MANASSAS 8 | MARDIN € | MARVAN D | MAXCREEX 8/D| MCCUMBER B
MANASTASH C |} MARENGO C/D) MARVELL B | MAXEY € ) MCCUNE o
MANATEE 8/0) MARESUA 8 | MARVIN C | MAXFIELD B8/0} MCCURDY [
MANATEE » 0 1 MARGATE B/C1 MARVYN B | MAXYON B | MCCUTCHEN [
. DEPRESSIONAL | MARGERUM B | MARY € | MAXVILLE B | MCDADE c
. MANATEE. FLDODED D | MARGIE € | MARYSLAND 8/D] MAXWELL D 1 MCDANIFEL e
NOTES: TWO HYDROLOGIC SCil GROUPS SUCH AS B/C INDICATES THE ORAINED/UNDRAINED SITUATION.
MODIFIERS SHOWN, E.G.s» BEDROCK SUBSTRATUM, REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
I (210-VI-TR-55, Second Ed., June 1986) A-25



Exhibit A-1, continued: Hydrologic soil groups for United States soils

MCDERMOTT
MCDOLE
MCDONALD
MCDONALOSVILLE
MCDUFF
MCELMO
MCELROY
MCEWEN
MCF ADDEN
MCFAIN
MCF ARLANG
MCF AUL
MCGAFFEY
MCGARR
MCGARVEY
MCGARY
MCGEHEE
MCGILVERY
MCGINNIS
MCGINTY
MCGIRK
MCGIRK, LOW
PRECIPITATION
MCGOWAN
MCHRATH
MCGREW
MCGUFFEY
MCGUIRE
MCHENRY
MCILWAINE
MCINTOSH
MCINTYRE
MCIVEY
MCKAMIE
MCKAY
MCKEE
MCKEE TH
MCKELVIE
MCKENNA
MCKENNA,
MCKENZIE
MCKINLEY
MCKINNEY
MCKNIGHT
MCLAIN
MCLAURIN
4CLEDD
MCLOUGHL IN
MCMEEN
MCMILLE
MCMULEL IN
MCMURD I E
MCMURRAY
MCMURRAY »
MCNARY
MCNEAL
MCNULL
MCNULTY
MCP AL
MCPHIE
MCQUARRIE
MCOUEEN
MCRAE
MCRAVEN
HMCYAGGART
MCYEGAS
MCVICKERS
MEAD
MEADIN
MEADL AND
MEADDOWBROOK
MEADOWCREEK
MEADOWLAKE
MEADOWVILLE
ME ANS
MEARES
MECAN
MECHANICSBURG
MECKESVILLE

DRAINED

ORAINED
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MCGOIFIERS SHOWN,
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MECKLENBURG

MECOSTA
MEDA
MEDAND
MEDARY
MEDBURN
MEDCD
MEDFORD
MEDFRA
MEDICINE

'MEDLEY

MEDLIN
MEDOMAK
MEDORA
MEDWAY
MEEGERNOY
MEEGERO
MEEHAN
MEERS
MEETEETSE
MEGALDS
MEGGETT
MEGONOT
MEGUTN
MEKLHORN
MEIKLE
MEISS
MEK INDCK
MELAKWA
MELAND
MELBOURNE
HELRY
MELD
VELDER
MELGA
MELHDOMES
MELITA
MELLENTHIN
MELLOR
MELLDR,» STRATIFIFC
SUBSTRATUM
MELLOTT
MELOCHE
MELDLAND
MELROSE
MELTON
MELVILLE
MELVIN
MEMAL QD SE
MEMPHIS
MENAHGA
MENARD
MENASHA
MENBD
MENCEBOURE
MEMNDELTNA
MENDELTNA »
LACUSTRINE
SUBSTRATUM
MENDENHALL
MEND I '
»ENDDC IND
MENDON
MENDOTA
MENEFEE
MENFRO
MENLO
MENC
MENOKEN
MENDM INEE
MENTO
MENTOR
MENZEL
MEQUON
MER ROUGE
MERCED
MERCEDES
MERCER
MERCEY

EeGor
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BEDROCK SUBSTRATUM,

MERDEN
MEREDITH
MERE TA
MERGEL
MERICTAN
MERINO
MEFKEL
MEPL IN
MERMENTAU
MERMILL
MEFNA
MEROS
MERR ICK
MERRTLL
MERR ILLAN
MERR IMAC
MERRITY
MERRITT s CLAYEY
SUBSTRATUM,
CRA INED
MERRITT,
MERSHON
MERTON
MERTZ
MERWIN
MESA
MESARA
MESCAL
MESCALERO
MFSE I
MESPUN
MESSER
MEY
METAMORA
METCALF
METE A
METH
METIGOSHE
METCL TUS
METRE
METZ
MEXICO
MEXISPRING
MEYSTRE
MHOON
MIAMI
MIAMIAN
MICANOPY
Micco
MICHEL SON
MICHIGAMME
MICKEY
MI1CROY
MIDAS
M 1DCO
MIDDLE
MIDDLEBURY
MIDDLEMARCH
MIDDLETOWN
MIDDLEWOOD
MIDELIGHT
MIDESSA
MICF ORK
MIDL AND
MIDMONT
MIDNIGHT
MIDO
MIDRAW
MIDVALE
mIOwWAY
MIERHILL
MIERUF
VIESEN
MIFFLIN
MIGEEN
MIGUEL
MIKE
MIKE SELL
MIKIM

ORAINED
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MIKIMs WET
SUBSTRATUM
MIKKALO
MILACA
MILAN
MILBURY
®iLBY
MILCAN
MILDPED
MILES
MILFORD
MILHAM
MILITARY
MILL HOLLOW
MILL ADORE
MILLARD
MILLBORO
MILLBROOK
MILLBURNE
MILLER
MILLERLAKE
MILLERLUX
MILLERTON
MILLERVILLE
MILLETYT
MILLGROVE
MILLHEIM
MILLHI
MILLHOPPER
MILLICH
MILLICOMA
MILLIGAN
MILL ING
MILLINGTON
MILLIS
MILLPAW
MILLPOT
MILLRACE
MILLPOCK
MILLSAP
MILLSOALE
MILLSHOLM

MILLSITE

MILLVILLE
MILLWOOD
MILNER
MILDOK
MILPITAS

M ILREN
MILTON
MILYVAR

¥ IMBRES
MIMOSA
MINA
MINALOOS A
MINAM
MINATY
MINATARE
MINCHEY
MINCHUMINA
MINCO
MINDEGO
MINDEN
MINE
MINEOLA
MINER
MINERAL
MINERAL MOUNTAIN
MINERSVILLE
HINESINGER
MINETA
MINGO
MINGUS
MINIDOKA
MINKLER
MINLITH
MINNEHA
MINMNE ISKA
MINNEOPA

TWD HYDROLOGIC SOIL GROUPS SUCH AS E/C INDICATES THE ORAINED/UNDRAINED SITUATION.
REFER TO A SPECIFIC SOIL SERIES PHASE FOUND
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MINNEOSA
MINNEQUA
MINNE TONK A
MINNE TONKA»
SUBSTRATUM
MINNEWAUKAN
MINNIECE
MINNIEPEAK
MINNIEPEAK.,
OVERBLOWN,
GRAVELLY
MINNIEPEAK »
OVERBLOWN
MINNIEVILLE
MINNIMAUD
MINNITH -
MINNYE
MINOA
MINOCQUA
MINTER
MINTO
MINY
MINYALE
MINVENO
MINWELLS
MION
MIPPON
MIRABAL
MIRACLE
MIRAGE
MIRAMAR
MIRAND
MIRANDA
MIRES .
MIRESy STONY
MIRK¥WOOD
MIRROR
MIRROR LAKE
MISAD
MISENHE IMER
MISHAK
MISHAK ,
MISSTON
MI1$s1sauod
MISSLER
MISSOULA
MITCH
MIYCH,» RARELY
FLOODED
MITCHELL
MITIWANGA
MITKOF -~
M1TKOF
WET
M1TRE
MITRING
MITYEN
MIVIDA
MIZEL
MO AB
MDAG
MOANO
MOAPA
MOAUL A
MOBATE
MOBEEYIE
MORERG
MOBL
MOERIOGE
MOCA
MOCAREY
MOCHO
MOCKULEP
MOCMONT
MOCTILEME
‘MOD A
MODALE
MODENA
MODESTO

SILTY

DRA INED

IN SOIL MAP LEGEND.

MODERATELY
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MODJESKA
MODKIN

MODOC

HODYON

MOE
MDEN

HOENKOPIE
MOEP1TZ
MOFFAT

HOGG

MOGL 1A
MOGOLLDN
MOGOTE
MOHALL
MOHAVE
MOHAWK
MOHOCKEN
MOIESE
MOINES
MOINGONA

¥0J0

MOKEL UMNE
MOKENA
MOK1AK
MOKINS

MOKO

MOKULEIA
MOLALLA
MOLAND
MOLAS
MOLCAL
MOLENA
MOLIDN
MOLLTCY
MOLLMAN
MOLLVILLE

MOLLY

MOLOK AT

MOLSON

MOLYNEUX -
MOMOL

MONA

MONACAN
MONACHE

MONAC

MONADNOCK
MONAHANS
MONAROA
MONASTERIO
MONAY ILLE
HONBUYTE
MONCHA
MONDAMIN
MONDEY
MONDOV]

MONEE

MONGAUP
MONICQ
MONIDA
MONIERCO
MONITEAU
MONITOR
MON JE AU
MONOCLINE
MONDGRAM
MONON A
MONONGAHELA
MONROE
MONRDEVYILLE
MONSE
MONSERATE
MONSERATE «
SURFACE
MONSON
MONTAGUE
MONTALTO
MONTARA
MONTAUK
MONTBORNE

NOTES *

Exhibit A-1, continued: Hydrologic soil groups for United States soils
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TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C

MOD IFIERS SHOWN.,

MONTCALM
MONTE

'MONTE CRISTO

MONTECYTO
MONTE GRANDE
MONTELL
MONTELLO
MONTEDCHA
MONTEDL A
MONTEROSA
MONTESA
MONTEVALLD
MONTEZ
MONTGOMERY
MONTICELLD
MONTLETH
MONTL ID
MONTMORENCT
MONTNE VA
MONTOSOD
MONFOUR
MONTOYA
MONTPELLIER
MONTRDSS
MONTVALE
MONTVERDE
MONTWEL
MONTWEL » ALKALT
MONUE
MONVERD
MOODY
MDOHAOD
MOOLACK
MOONLIGHT
MOONSHINE
MODNS YONE
MCONV ILLE
MODREVILLE
MOOSE RIVER
MOOSED
MOOSELAKE
MOOSHAUNEE
MDOSILAUKE
MOPANA
MOPANG
MODUAH
MOR A
MORADO
MORALES
MORAN
MORANCH
MORAPDS
MORD
MOREAU
MOREHE AD
MOREHOUSE
MOREL AND
MORENO
MORET
MOREY
MORFITT
MORGALA
MORGANF IELD
MORTARTY
MORICAL
MORLEY

‘MORLING

MORMON MESA
MOROCCQ
MORON 1
MDROP
MORPH
MORRILL .
MORRIS
MORRISON
MORRISTOWN
MORROW
MORSE
MORSET

E.Gey
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BEDROCK SUBSTRATUM,

MCRYENSON

MORT ON
MORV AL
MOSBY
HOSCA
MOSCOW
MOSEL
MCSES
MOSESs BOULDERY
MOSHANNON
MOSHEIM
MOSHER
MOSHERVILLE
MOSHUP
MESICA
MOSINEE
MOSLANDER
MOSMAN
+0S0
MOSQUET
MOSROC
MCSS YROCK
MOSWELL
MEOTA
MOTEN
MOGTLEY
MOTOOUA
MQOTT
MOTTLAND
HarTe
MOTTSVILLE
MOULTON
MOUL TRIE
MCUND
MOUNDCRAVEN
MOUNDPRAIRIE
MOUNDPRAIRIE,
PONDED
MOUNDVILLE
CMOUNT HOME
MOUNT LUCAS
MOUNTADAMS
MCUNTAINSOY
MOUNTAINBURG
MOUNTA INEER
MOUNTAINVIEW
MOUNTAINVILLE
MOUNTMED
VOUNTMED »
HODERATELY WET
MOUNTVIEW
MOUZON
MOVILLE
MOWATA
MOWEEA
MOWER
MOWICH
MOXEE
MOYERS
MOYERSON
MCYIRA
MT. AIRY
¥T. CARROLL
MT. HOOD
MT. OLIVE
MT. VERNON
MUCARA
MUCKALEE
MUD SPRINGS
MUECO
MUDILLAVIA
MUDRAY
MUES
MUFF
MUG
MUGG INS
MUGHOUSE
MUGHUTY

INDICATES THE DRAINED/UNDRAINED SITUATION.
REFER TO A SPECIFIC SD1t SERIES PHASE FOUND IN S50It MAP LEGEND.

MCRTENSON, COBBLY

OTeMOA>»P O TITINTOROYTOOTOONADODONADANTIADDIT N
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TMUKILTEO,.

MUIR
MUIRKIRK
MUKILYTED

MULAY
MULOGON
MULDPOW
MULETT
MULGON
MULHALL
MULHOLLANOD
MULHOP
MULKEY
MULLICA
MULL IG
MULL INS
MULLYON
MUL SHOE
MULSTAY
HuLT
MULTEY
MUL TNOMAH
MULTORPOR
MURDAL
MUNDELEIN
MUNDEN
MUNDDS
KUNDT
MUNT
MUNISING
MUNJOR
MUNK
MUNNELL
MUNSETY
MUNSON
MUNUSCONG
MURAD
MURANCH
MURDO
MURDOCK
MUREN

"MURNEN

MUROC
MULPHY
MURRIETA
MURRILL
MURTIP
MURYILLE
MUSCATINE
MUSE
MUSELLA
MUS 1CK
MUSINTA
MUSKEGO
MUSKEGO,
MUSKEGD»
SUBSTRATUM
MUSKELLUNGE
MUSK INGUM
MUSKOGEE
FUSOF ARE
MUSQUIZ
MUSSEL
MUSSELSHELL
MUSSERHILL
MUSSEY
MUSTANG

MARSHY

MUTNALA
SMUZZLFR

MYAKKA
MYAKKA,
DEPRESSTONAL
MYAKKA» TIDAL
MYATT

MYERS
MYERSVILLE
MYFDRO

MYLREA

MYOMA

(210-VI-TR-55, Second Ed., June 1986)

DRAINED

CLAY LOAM

O0>»ODONID»PIRONODDADNTROODIMADODOANTIODONDDZANADORANODDIDIOORITNOTD

CoowranNTTANNANND

»PACATOOD

MYOMA. WET
MYRA
MYRICK
MYRTLE
MYSTEN
MYSTIC
NAALEHU
NAALEHU, BEDPOCK
SUBSTRATUM
NABESNA
NACKES
NACHUSA
NACIMIENTO
NACL INA
NACOGDOCHES
NADA
NADEAU
NADINA
NADRA
NAEGELIN
NAFF
NAGITSY
NAGLE
NAGROM
NAHA
NAHATCHE
NAHMA
NAHON
NAHRUB
NAHUNT A
NATWA
NAKA
NAKARNA
NAKINA
NAKNEK
NAKDOCHNA
NALAKI
NALDO
NALL
NAMBE
NAMEL A
NAMEOK 1
NAMGON
NAMUR
NANAMKIN
NANCY
NANTAK
NANKIN
NANNY
NANNY TON
NANSEMOND
NANSENE
NANSEPSEP
NANSUS
NANTAMAL A
NANTUCKET
NANUM
NAPA
NAPIER
NAPLENE
NAPOLEON
NAPPANEE
NAPTOWNE
NARANJITO
NARANJD
NARCISSE
NARCOOSSEE
NARD
NAREL
NARGAR
NARK ‘
NARLON
NARNE TY
NARON
NARRAGANSETT
NARRAGUINNEPR
NARROWS
NARTA
NARU
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

NASER B8 | NEHALEM, FLOODED C {1 NEWALBIN» MUCK O | NIKAL 8 | NOONan o
NASH 3 | NEHAR B f SUBSTRATUM : I NIKEY 8 | NOPAH c
NASHMEAD 8 | NEHAR, STONY C | NEwWALBIN. PONDED D | NIKFUL D | NORA 8
NASHOBA C | NEIBER C | NEWALLA D | NIKISHKA & | NORAD B
NASHVILLE B | NEICE B | NEWAMNA C | NIKLASON B | NORBERT o]
NASHWAUK C | NEILTON A | NEWARK C | NIKOLAT 0 | NORBORNE 8
NASKEAG C | NEISSENBERG C | NEWARK, PONDED D | NILAKD € | NDRCAN c
NASON C | NEXIA C | MEWARK, POINDED, C | NILER 0 | NORD 8
NASON» GRAVELLY D | NEKKEN & | cooL | NILRAP € | NORDBY 8
NASS D | MEXOMA 6 | NEWAUKUM e | NIMBRO e | NORDENM 8
NASSAU C | NELDORE D | NEWAYGD B | NIMERICK C | NORDIC B
NASSET 8 | NELLA B | NEWBELL 5 | NIMMO D | NOROICOL B
NATAGA A | NELLIS 8 | NEWBERG 8 | NIMROD C | NORDNESS ]
NATAL D | NELNAN C | NEWBERG: WET C | NImMs ¢ .| NORFOLX B
NATANK ¢ | NELSCOTT C | NEWBERN C | NIMUE & | NORFORK D
NATCHEZ B | NELSE 8 | NEWBRERRY C | NINCH E | NURGE 8
NATCHITOCHES D | NELSON C | NEWRDN B | NINEKAR 0 | NORGO o]
NATHALE C | NEM#DJ} 8 | NEWCO © | NINEMILE C t NORKA 8
NATHROP C | NEMAH D | NEwWCGMB A | NINEPIPE e | NORKOOL 8
NATHROP, NONSTONY B | NEMAM, DRAINED C | NEWDALE 6 | NINEVEH 8 | NORLAND B
NATHROP. COBBLY B8 | NEMICO D | NEWELL B I NINIGRET B | NDRMA D
NATY € | NEMOTE A | NEWELLFVON D | NICBELL C | NCRMa. DRAINED C
NATICNAL 8 | NEMOURS C | MEWFIELDS 8 | NIOTA D | NORMANGEE [}
NATKIM 3 | NENANA & | NEWFLAT D | NIOYAZE € | NORMANIA [}
NATOMAS B | NENNO C | NEWFORK ¢ | NIPE 6 | NOROB [«
NATROY D ] NEOLA D | NEWFQUND € | NIPINTUCK O | NORREST 4
NATURITA 8 | NEOTOMA 8 | NEWGLARUS e | NIPPY e | NORRIS D
NAUKATI D | NEPALTO A | NEWHAN A | NIPSUM C | NDRRISTON A
NAUMBEURG C | NEPESTA B | NEWHOUSE B | NIRa "B | NORTE C
NaUvCO e | NEPKI C | NEWKIPK D | KNIRAC ¢ | NCRTE2 C
NAVACA O | NEPONSET C | NEWLANOS B | NIRE C | NORTH POWDER C
NAVAJD D | NEPPEL E | NEWLANDS» #ARM C | NISENE B ] NORTHBCRO C
NAVAN D | NEPTUNE A | NEWLIN B | NISHNA C/Dj NORTHCASTLE &
NAVASAN A | NERESON 8 | NEWNAN C | NISHNA, PONDED 0 [ NORTHCOTE c/D %
NAVIDAD 85 | NESEITTY B | NEWNATA C | NISHON D | NODRTHDALE C .
NAVINA 8 | NESDA £ .| NEWPASS ¢ | NISQuALLY A | NOKTHFIELD D N
NAVO D | NESHAMINY B | NEWPORT ¢ | NISULA P | NORTHMORE 4
NAWNE Y 0 | NESHOBEA C | NEWRY B | NITCHLY 8 1 NORTHRUP 4
NAWT 0 | NESIKA 8 | NEWSKAH B | NITTAW O | NORTHSTAR <
NAXING 8 | NESIUS A} NEWSON A/D] NIU 8 | NORTHWATER 8
NAYE C | NESKAMI B | NEWSROCK B | MIULTI C | NORTHWDOD B/D
NAYPEOD B | NESKOWIN C | NEWSTEAC C | NIWANA e | NORTON [
NAYRIE D | NESO D | NEWTON A/D) NIWOY C | NORTONVILLE [
NAZ 8 | NESPELEM C | NEWTCNIA B} NIX 0 | NDRWELL c
NAZATON 8 | NESS D | NEWTOWN C | NIXaA C | NORWICH [M]
NEABSCO € | MESSEL 8 | NEWULM B8 | NIXON 8 | NORWODD e
NEPAGOD ¢ | NESTER C | NEWVIENNA 8 | NIXONTON 8 | NOSRAC ;]
NEBEKER ¢ | MESTDR1A C/70) NEWVILLE O | NIZINA A NOTaAL o
NEBGEN D ] NESTUCCA O | NEYGAT 0 | NDARK 8 | NOTCHER B
NEBISH B | NEY C | NEZ PERCE c | NOBE o | NOoTI D
NEBONA D | METARTS & | NGARDMAU B | NOBLE "B | NDINED B
NECAN I CUM B | NETCONG 8 | KGARDODK B | NOBLETON C | NDTSPIER D
NECESSITY C | NETO & | NGATPANG C | ~oBOCC B | NOTYAWA 8
NECHE C | NETOMA B | NGEDEBUS A | NoBSCOT A | NOTTER 8
NECONDA ¢ | NETRAC A | NGERSULULL C. | NOBUCK ¢ | NOTUS <
NECTAR C | NETTLES C | NGERUNGOR © | NOCKEN € | NOYUS. DRAINED ]
NECA C | NETTLETON C | NIBGARA ¢ | NODAWAY B | NOUGUE D
NEDERLAND B | NEUBERT 8 | NIARADA B | NODEM B | NOVACAN D
NEEDLE 5 | NEUNS ¢ | NIAPT E | NODINE B | NOVARK 8
NEEDLE PEAK € | NEURALIA C | NIRBBS B | NDELKE D | NDVARY [>]
NEEOLE PEAKs LOAMY B | NEURALIAs SANDY 8 | NIBLEY C ] NCGAL ¢ |} NovaTo ]
SUBSTRATUM | SUBSTRATUM | NIBSCN C | NOHILI O | NOVINA 8
NEEDLE PEAK, 9 | NEUSKE B | NICANDR D | MOKASIPPI B/Dl NOWATA 8
OCCASIGNALLY | NEVADANILE € | NICHOLFLAT C ] NOKAY C | NOWEN 8/0
FLOODED { NEVADCR 2 | NICHOLIA C | NOKHU < | Nowoy 8
NEEDLETON 8 | NEVARC C | NICHOLS B} NOLAM 8 | NOYER R
NEEDLEYE C | MNEVAT 8 | NICHOLSON C ) NOLICHUCKY e | NOYES c/p
NEEDMORE C | NEVEE 6 | NICHGLVILLE C | NCLIN 8 | NOYOD [«
NEELEY B | NEVERSINK b | NICKEL e | ~NoLD 0 | NOYSODN [«
NEEN C | NEVILLE B | NICKINW e ) NCLTEN € | NUAHS 6
NEENs WET D | NEVILLEs WET C | NICKSYILLE C | rOMARA c I NusYy D
NEENs DRAINED 8 | NEVIN 8 | NICODEMUS B | NOME © | NUBY, DRAINED c
NEENAK C | NEVINE B | NICODEMUS, C | NOMIE B | NUBY. PROTECTED C
NEER 8 | NEYKA c | NICOLAS A ] NONDALTON e {1 Nuc [«
NEESES € | NEVOYER £ | NICGLLEY B | NONOPAHU D | NUCKOLLS 8
NEESOFAH 8 | NEVTAH C { NIDD € | NONPAREIL D | NuCLa 8
NEFF C | NEVY C | NIELSEN o | NOOK € | NUECES [
NEGLE Y B | NEW CAMBRIA C | NIGHTHAWK 8 | NOOKACHAMPS D | NUEVA 8 ,
NEHALEM 3 | NEWALCIN B/7D) NIHILL E | NDOKSACK C 1 NUFF C {
NOTES: TwO HYDROLOGIC SO0IL GROUPS SUCH AS B/C INDICAYES THE ORATINEC/UNDRAINED SITUATION.
MODIF JERS SHOWN, E.G.s REDROCK SUBSTRATUK, REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SDIL MAP LEGEND. l
A-28 (210-VI-TR-55, Second Ed., June 1986) I
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

NUGENT
NUKRUM
NULEY
NULL 1GAM
NUMA
NUNDA
NUNEMAKER
NUNICA
NUNN
NUNN»s MODERATELY
WEY
NUNNSTON
NUPART
NUPPER
NURKE Y
NUSS
NUTALL
NUTIVOLI
NUTLEY
NUTRAS
NUTR10SC
NUVAL DE
NUYOBE
NYALA
NYE
NYJACK
NYMORE
NYSERVA
NYSSA
NYSSATON
NYSWONGER
O*BRIEN
O°NETLL
DAHE
CAK GLEN
OAK GROVE
OAKALL A
OAKBORO
DAKDALE
OAKDEN
OAKES
OAKHILL
_DAKHURSTY
OAKLAND
OAKLET
OAKLIMETER
OAKVILLE
0AKWOOD
OANAPUK A
OASIS
OATLANDS
OATMAN
oATUY
OBAN
OBANTON
OBARO
OBEN
oB1SPO
OBRAST
0BRAY
OBSCURLITY
OBSERVATION
QBURN
OCALA
OCAMBEE
OCANA
0CCoou N
DCCUM
OCEANET
OCEANOD
OCHEYEDAN
OCHLOCKONEE
OCHD
OCHDCO
OCHOPEE
OCIE
ocILL A
OCKLEY
OCOEE
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MODIFIERS SHOWN.

DCONALUFTEE

OCONEE

OCONTO

0C0STA
DCQUEOC
0CQUEDC .
MODERATELY WET
DCRALIG

OCTAGON
OCTAYIA

0DAS

ODELL

00EM

ODENSON

ODERMOTT

ODERMBTT, 'STONY
ODESS A

ODIN

ODNE

ono

ODONNELL
DELOP

OESY ’

OESTERLE

OFFENBACHER
oFy

OGARTY

GGEECHEE
OGEMAY
OUGILVIE
OGLALA

OGLE )

OGLESBY
0GRAL

OHACO

OHANA

OMIA

OHOP

BHSCOVW
GIDEM

QJATA
CJIBWAY
nJITOo
041705

OKANDGAN
OKATON

OKAW

OKAY

OKEE
OKEECHOBEE
OKEELANTA
OKEELANTA,
DEPRESSIONAL
OXKEELANTA, TIDAL

OKEELANTA, FLOODED

DKEETEE
OKEMAH
OXKIOTA
OKLARED
OKL ARK
OKLAWAHA
OKO

0KD, STONY
oK080J1
OKOBOJI, PONDED
GKOLONA

0 REEK
OKRIST
OKTAHA
OKT1BBEHA
oLA

OLAA

OLAC
OLANCHA
OLAND
OLANTA
OLASHES
OLATHE
oLsuY

E+Ger BEDROCK SUBSTRATUM.
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OLD CAMP
OLDENBURG
OLDHAM
oLDs
OLDSFERRY
OLDSMAR
OLDSMAR
DEPRESS IONAL
OLELD
DLENO
OLENTANGY
oLEQUA
OLETE
OLEX
DLF
OLGA
oLt
OL1AGA
CLICAL
OLIN
OLINDA
OLIPHANT
OLIVENHAIN
OLIVIER
DLJETD
OLLEX
DLLIERIVAS
OLMITO
OLMITZ
oLMDS
DLMSTED
BLNES
OLNEY
DLOAVA
DLOKUT
OLOMOUNT
OLDMPALI
oLoT
DLOTANIA
OLPE
OLSON
OLTON
OLUS TEE
bLYIC
cLYMPIC
OMAD I
DMAK
DMEG A
OMENA
om1o
OMNT
DMRO
oOMSTOTY
DMUL GA
OoNA
ONAMIA
ONAQUT
DNARGA
ONASON
ONAWA
DNAWAY
ONDA XA
ONECO
ONETL
ONEONTA
DNITA
NITE
ONKE YO
ONOT A
DNSLOW
DONTARIC
ONTEORA
ONTKG
DNTONAGON
ONYX
OOKALA
ODSEN
oPAL
OPEL IKA

N
j=d

N
e - ————— o
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CO» »000A0TNCONADINED2DOIDNODIMNAANTTODD AN DAOATAONODITAMADIODOODADONOIDODANDAODDTAD» OO
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OPENLAKE
OPEGUON
OPHIR
OPIKIKAO
OPLIN

oPP10

0PP10, STONY
DOUAGA

OOUIN

ORA

‘ORACLE

DRAGRAN
ORALID
ORAN
ORANGE
ORANGEBURG
ORANGEVALE
ORCAP
ORCAS
ORCHARD
ORCKY
ORD
ORDNA
ORDNANCE
ORDWAY
OREANA
OREANNA
DREJAS
ORELIA
ORELLA
OFENDA
ORENEVA
ORFORD
DRHOOD
gRrICTD
CRIDIA
ORIF
ORIGO -
ORINOCD
OR10
OFRION
ORITA
OR1ZABA
ORIZABAs ORAINED
ORLA
ORLAND
ORLANDO
ORL1IE
ORMAS
ORMISTON
ORMSBY
ORNBAUN
0RO FIND
ORO GRANDE
OROGNEN
ORONOCD
OROSE
ORDVADA
ORP ARK
ORPHA
ORPHANT
DRR
ORRs GRAVELLY
SUBSTRATUM
ORRUB
ORRVILLE
0 54
ORSET
ORS1INO
ORTEGA
CRTYELLO
ORYING
ORT12Z
ORTON
QRWASH
OGRWET
DRWIG
QRW 00D
OSAGE

TWO HYDROLOGIC SDIL GROUPS SUCH AS Bs/C INDICATES THE DRAINED/UNORAINED SITUATION.
REFER TO A SPECIFIC SOIL SERIES PHASE FOUND

(210-VI-TR-565, Second Ed., June 1986)

OSAKIS
QSBORN

|

I

{

| WET

| OSCAR

| DSCURA

{ 0SGDOD

| OSHaA

| OSHAWA

| ‘DSHKOSH
| OSHONE

| OSHTEMD
| DSIER

| asITo

| osSKa

{ OSMUND

| oso

| osoes

| osoLL

i OSORIDGE
| OSOTE

| OSSIAN

| OSSIPEE
{ osT

{ OSTLER

| OSTRANDER
| DSWALD

| DTANYA

| OTEEN

| OTEROD

| OTHELLO
| oTIsco

! DTISYILLE
| OTLEY

| bTomo

| otooLE

| OYTER

| OTTERHOLT
| OTTERSON
| DTTMAR

| DTYOKEE
! OTTOSEN
| OTTUMWA
| OTway

| orveee

{ OTWIN

| BUACHITA
| OUARD

| DULA

| oupiCO

| OURAY

{ OUSLEY

| CUTERKIRK
| OUTLET

| oUTLOOK
{
|
|
|
¥
|
|
|
{
}
)

OvVALL

OY AN
OVANDD
OVERGAARD
OVERLAND
OVEPLY
OYERTON
CVIATT
oviID

OvVINA
OWANK A

| OWEGO
| OWEN CREEK
{ OWENS
| OWENTOWN
| OwH1

| DWINZA
| OWLCAN
|

|

|

|

ARO PN NDOTDTDIANTAPDIDHAOACTCNATDTETQOIDIMNMIODTIONROMNONDTOMNARDODIADSANNAACSATNAND

0¥DSS0
OWSEL
OWYHEE
oXpow
OXCOREL

CU@ErPP>»T AT >»D AT

OSPORN. MDDERATYELY

OUTLOOK, DRAINED

IN SOIt MAP LEGEND.
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

DXEMD INE
OXERINE
OXFORD
OXHEAD
OXALEY
OXWALL
oYHUT
OYLEN
DZAMIS
0ZAN
0ZAUKEE
DIETTE
CZIAS
PAAIKI
PAALDA
PAAUHAU
PABLO
PACHAPP A
PACHECD
PACHE COW
PACIFICOD
PACK
PACKARD
DACKER
PACKHAM
PACKTRAIL
PACKWOOD
PACO
PACOLET
pactoLa
FACTOLUS
PADDOCK
PADEN
PADILL A
PADINA
PADRES
PADRONES
PADUCAH
PADUS
PAESL
PAGAR |
PAGEBROOK
PAGINA
PAGODA
PAGOSA
PAGUATE
DAHAKA
PAHOKEE
PAHRANAGAT
PAHRANAGAT, VERY
POORLY DRAINED
PAHRANGE
PARRE AH
PAHROC
PAHRUMP
PARSIMEFDI
PaLA
PalCE
PAILO
PAINESVILLE
FAINT
PAISLEY
PATT
pPaJARA
PAJARITO
PAJUELA
PAKA
PaKALA
PAKINT
PALACIOUS
PALAFOX
PALANUSH
PALAPAL AT
PALATINE
paLAU
PALAZZD
PALBOONE
PAL INOR
PALISADE

DRAINED

NOTES ©
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PALIX
PALLS
PALM BEACH
PALMA
PALMAR
FALMARZ U0
PALMER CANYON
PALMERDALE
PALMETTO
PALMETTD,
DEPRESSIONAL
PALMICH
PALMS,
PALMS,
PALMS,

MAAT>S0

MAATCSD

PAL¥S5,. PONDED

DALMS, SANDY
SUBSTRATUM

PALMSy GRAVELLY
SUBSTRATUM

PALMYR A

FALD

P AL OOURD

PALOMARIN

PALOMAS

PALOMINC

PALON

PALOPINTO

PALGS VERDES

PALOUSE

PALSGROVE
PALUXY

PAMTSON
pPaMLICO

PAMOA

PAMSDEL

PAMUNKEY

PANA

PANAEWA

PANAK

PANAMA
PANAMINT

PANASOFFKEE
PANCHER]

PANOC

PANDDAH

PANDORA

PANDURA

PANE

PANGBORN

PANGUITCH
PANHANDLE

PANHEILL
FANIN

PANIOGUE

PANIQGUE
PANITCHEN

PANKY

PANMOO

PANDCHE

PANCCHE «
SALINE=-ALKALI .,
weT

PANCOL A

PANOR

FAMORAMA
PANOZ A

PANSEY

PANTANO
PANTEGD
FPANTERA
PANTHER

PANTON

PACLA

papoLI

PaAPAA

PaAPAC

PAPAGUA

Papal

WET

EaGes

OVERWASH
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BEDROCK SURASTRATUM,

PAPALOTE

PAPINEAU

PAPDOSE

PARA

PARACHUTE

PARACISE

PARADDX

PARANAT

PARANAT
SALINE
PARASOL

PARCELAS

FARCHIN

PARCHIN,

PARDALOE

PARDEE

PARDEEVILLE

PAREHAT

PARENT

PARIATO

PARIETYE

PARISA

PARISIAN

PARKALLEY

PARKAY

PARKDALE

PARKE

PARKER

PAPKFIELD

PARKHILL

PAPK INSON

PARK S

PARKVIEW

PARKVILLE

PAPKWOOD

PARLEYS

PARL IN

PARLG

PARVMELE

PARMELOW

PARMENTER

PARMLEED

PARNELL

PARCUAT

PARR

PARRAN

PARRISH

PARRITA

PARSHALL

PARS [PPANY

P ARSONS

PARTLDW

PARTCV

PARTRI

PARTRIDGE

PASAGSHAK

PASCO

PASCOs DRAINED

PASC SECO

PASGUETT I

PASQUETTI,
MODERATELY WET

PASQUETT 1. DRAINED

PASGUOTANK

PASS CANYON

PASS AR

PASS CREEK

FASTERN

PASTIK

FASTORIUS

PASTURA

PATAHA

PATCHIN

PATE

PATELZICK

PATENT

PATHEAD

PATILLAS

PATILD

DRAINED»
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PATID
FATIT CREEK
DATNA

PATDS
PATOUTVILLE
PATRICIA
PATRICK
FATROLE
FATTANE
PATTEE
FATTENBURG
PATTER
PATTERPSON
PATTON

PAUL
PAULDING
PAULINA
PAULSON
FAULVILLE
PAUMALUY
BAUNSAUGUNT
PAUSANT
PAUWELA
PAVAIAL
PAVANT
PAVER
PAVILLION
pAvD
PAYDHROD
PAWCATUCK
PAWHUSKA
PAWLING
PAWNEE
PAXICOD
PAXTON
PAXVILLE
PAYETTE
PAYMASTER
PAYNE
PAYNECREEK
PAYSON
PEACHAM
PEACHLAND
PEARL

PEARL HARBOR

"PEARSOLL

PEASLEY
PEASPEAR
PEAVINE
PEAWICK
PEEBLEPOINT
PECATDNICA
FECKHAM
PECKISH
PECOS
PECTURE
PEDCAT
PEDEE
PEDERMNALES
PECIGO
FEDLEFDRD
FEDOLT
PEDRICK
PEORO
PEEBLES
PEEKD

PEEL
PEELER
PEERLESS
PEETZ
PEEVER
PEEVYWELL
PEGLEG
PEGLER
PEGRAM
PEKAY
PEXIN
PELAHATCHIE
PELAN

TWO HYDROLOGIC SOIL GRODUPS SUCH AS Bs/C INDICATES THE ORAINED/UNDPAINED SITUATION. )
REFER 7O A SPECIFIC SCIL SERIES PHASE FOUND IN SOTIL MAP LEGEND.

(210-VI-TR-55, Second Ed., June 1986)

wnnnmonhn»mmnon'nmmnnnncmoUnmh’anocoomocomnmmmnmomcommmmor\mmommmocmmnmmmonmmnnmmn

N
Q

~N
<

PELEE
PELEL IU
PELHAM
PELIC
PELION
PELKIE
PELLA
PELLEJAS
PELLICER
PELONCILLO
PELTIER
PEMBERTON
PEMBROKE
PEMENE

PEMI

PENA
PENAPDN
PENASCO
PENCE

PEND OREILLE
PENDANT
PENDARVYIS
PENDEN
PENDER
PENDERGRASS
PENDLETON
PENDPOY
PENELAS
PENEY
PENGILLY
PENGRA
PENINSULA
PENISTAJA
PENITENTE
PENLAW

PENN
PENNEKAMP
FPENNELL
PENNEY
PENNICHUCK
PENNSUCO
PENOD
PENOYER
PENROSE
PENSORE
PENTHOUSE
PENTZ
PENWELL
PENWDOD
PENZANCE
FEDGA
PEDH
PEOHK
PEDLA
PEDONE
PEDONE »
PEORIA
PEOTONE

PEPAL

PEPDON

PEPPER

PEPTON
PEQUAMING
PEQUEA

PEQUDP

PERALTA
PERAZZO
PERPCETON
PERCHAS
PERCILLA
PERCIVAL
PERCDUN

PERCY

PERDIN

PERELLA
PERELLA,
MODERATELY WET
PERHAM

PERICD

DRAINED

DRAINED
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l Exhibit A-1, continued: Hydrologic soil groups for United States soils
PERIDGE 8 | PHILD B | PINELLAS B/0] PLASKETT D | POKEGEMA 3}
PERILLA B | PHILOMATH D | PINELLI 8 | PLATA B | POKEMAN c
PERINOS C 1 PHING 0 | PINETOP C ] PLATEA C | POKER C
PERITSA C | PHIPPS C | PINETUCKY B | PLATNER € | POKERGAP B
PERKINS C | PHLISS O | PINETUCKY, GRADED C | PLATO C | POKEY c
PERKS A | PHOEBE B | PINEVAL B | PLATORO 8 | PoLACCA C
PERLA € | PHDENIX D | PINEVILLE B | PLATTE 8 | POLALLIE C
PERLOR D | PHYS 8 | PINEZ B | PLATTE, WEY D | POLAR B
l PERMA B ) PIANKESHAW B | PINGREE D | PLATTE. CHANNELED D | POLATIS c
PERN 8 | PIASA © | PINHOOK B/0| PLATTYILLE B | POLAWANA A/D
PERNITAS C¢ | PIBLER D | PINICON B | PLAYCOD e | POLE D
PERNOG D | PICaBD ¢ | pPINITODS B | PLAYER 0 | POLECREEK o
PERNTY 0 | PICACHO C | PINKEL € | PLAYMOOR C/D} POLELINE 8
PERQUIMANS D | PICANTE O | PINKHAM A | PLAZA C | POLEPATCH A
PERRE AV 8 | PICAYUNE 8 | PINKSTON 8 | PLEASANT ¢ | POLEY [d
PERRIN B | PICEANCE C | PINNACLES C | PLEASANT., PONDED D | POLEY. COBBLY D
PERRINE O | PICKAWAY C | PINNEBDG A/D| PLEASANT GROVE € | POLICH [
PERRINTON C | PICKENS D .| PINNGBIE B | PLEASANT VALE B | PODLKING [+
PERRY 0D | PICKETYT c | PINO C | PLEASANT VIEW B | POLLARD [
PERRYPARK 8 | PICKFORD 0' | PINDLE B | PLEASANTON B | POLLASKY B
PERRYYILLE B | PICKNEY AZD] PINDN D | PLEDGER o | POLLUX C
PERSANTI € | PICKNEY. FLOODED D | PIMONES 0 | PLEGDMIR 0 1 poOLLY B
PERSAYO 0 | PICKRELL ¢ | PINRIDGE B | PLEINE O | POLD. MODERATELY c
PERSHING C | PICKTON A | PINSPRING € | PLEIOYILLE C | 5LO¥ PERM
PERS1S 8 | PICKUP ¢ | PINTAS 8 | PLEITC ¢ | POLD» MODERATE 3]
PERT b | PICKWICK B | PINTLAR B | PLEVNA D | PERMEABILITY
PERV ¢ | PICD & | PINTD C | PLINCOD & | POLONIO B
PERVINA B | PICDSA € | PINTURA A | PLITE 8 | POLSON [}
PERW I CK € | PIDCOKE D |} PINTWATER 0 | PLOME E | POLUM 8
PESCADERO D | PIDINEEN o | PIOCHE D | PLOVER C ) POMADE D
PESCAR C | PIE CREEK D | PIOPOLIS c/C| PLUCK C | POMAN [«
PESHASTIN 8 | PIEGON B | PIPELINE D | PLUMAS B | POMATY c
PESHEKEE D | PIERIAN 8 | pPIPEPR € | PLUMMER B/D) POMAT. DRY B
. PESMOD C | PIERKING D | PIFESTONE 8 | PLUSH B | POMELLO 4
PESMORE C | PJERPONT C | PIPPIN A | PLUTOS B | POMERENE <
PESD C | PILERRE o | PIRD 8 | PLYMOUTH A | POMFRET A
PESO¥ YO C | PIERSONTE A | PIRDGEL 8 | POALL ¢ | PoMO 8
PETACA 0 | PIERZ 8 | PIROUETTE D | POARCH 8 | POMDNA 8/0
PETAL C | PIETOWN B | PIRUM 8 | POBER € | POMONA, o
PETAN D | PIGTAIL L | PISGAFR C | PDBCALLA A ] OEPRESSIONAL
PETEE TNEET o | PIIHONUA A | PISHKUN B | POCAN 8 | POMPAND B/D
PETERMAN o | PIKE e | PISMO D | POCASSETY & | POMPANO., >}
PETERMAN. SANDY € | PIKEVILLE B | PIT D | PDCATELLO B | DEPRESSIDNAL
SUBSTRATUMS | PILASD B | PITCHER A ] PCCATY D | POMPAND. FLOODED D
ALKALI | PILCHUCK ¢ ) PITCO 0 | POCKER ¢ | PoMPETIL o}
PETERS D | PILCHUCK, A | PITNEY C i POCOLA 0 | POMPONIO [d
PETERSON 8 | PROTECTED | PITTMAN C | POCOMDKE, PONDED B/D| POMPTON e
PETESCREEK, STONY B | PILINE D | PITTSFIELD 2 | POCOMOKE, DRAINED 8 | POMROY d
PETESCREEK C | PILLIKEN B | PITTSTOWN € | POCOND B} PONCA g
GRAVELLY I PILLOT B | PITZER c | PCDEN & | PONCENA 3}
PETRIE D | PILLSBURY C | PIUTE P | PODMOR C | PONCHA A
PETROLA csol PILOT PEAK ¢ | PIVOT A | popo © { PDNCIANO [
PETROS D | PILOT RCCK C | PIXLEY 0 | PCODUNK B | POND o
PETSPRING D | PILOTPEAK D | PIZENE e | Pcous € | POND CREEK €
PETTICOAT B | PILTDOWN 8 | PLACEDO D | pOE C | PONDER D
PETTIGREW B/01 PILTZ C | PLACENTIA D | POGAL C | PDNIL D
PETTUS C | PIMa 8 | PLACERITOS, e | POGANEAB C § PONINA 2]
PETTY 8 | PIMER 8 | SALINE, DRAINED | POGANEAB, CLAYEY D | PONDZZO 4
PEVETO A | PINAL D | PLACERIYOS, € | SUBSTRATUM | PONTO 8
PEWAMO C/D} PINALEND 8 | SALINE-ALKALI | POGANEAB, SALINE D | PONTOTOC B
PEYTON 8 | PINAMT 8 | PLACERITOS. B | PCGANEAB, HIGH D | PONZER [}
PFEIFFER 8 | PINATA ¢ | MODERATELY WET ! RAINFALL | PODCHAM 8
PHAGE 8 | PINAVETES A | PLACERITDS. WET C | POGANEABs STRONGLY D |} POOKU €
PHALANX B | PINBIT B | PLACERITOS, B | SALINE | POOLER 2]
PHANTOM C | PINCHER C | CRAINED | POGANEAB., D | POOLEVILLE c
PHARO 8 | PINCHOT 6 | PLACID /D] FPREQUENTLY | PDORCAL B
PHARR 8 | PINCKNEY € | PLACIDS D | FLODODED | POORKA 8
PHEBA C | PINCONNING 8/D| CEFRESSIONAL | POGANEAB, D | POOSE o
PHEENEY C | PINE FLAT E | FLACID, FREQUENTLY D | SALINE-ALKALI | PODTATUCK ]
PHEL AN D 1 PINEAL 0 | FLOODED | pPoGUE B | POPASH D
PHELPS 8 | PINEBUTYE € | PLACITAS C | POHAKUPU 8 | POPE 8
PHERSON 8 | PINECREEK E | PLACK 0 | PCIN 0 | POPHERS C
PHIFERSON C | PINEDA 8/D] PLAINBO A | POINDEXTER & | POPLE cso
PHILBON 0 | PINEDA, C | PLAINFIELD A | POINSETT B | POPLIMENTO [+
PHILDER 0 | DEPRESSIONAL | PLAISTEO ¢ | POINT C | POPOSHIA 8
PHILIPPA C | PINEDALE 8 | PLANK D | POINT ISABEL C | POPDTOSA B
PHILIPSBURG 8 | PINEGUEST B | PLANKINTON D | POISONCREEK D | POPPLETON A
PHILLCHER 8 | PINEWURSY & | PLANO e | poJoO C | POQUEYTE A
PHILLIPS ¢ | PINEISLE E | PLANTATIDN 870 POJGAQUE B | POQUITA 3]
NDTES: TwWD HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE ORAINED/UNDRAINED SIVUATION.
, MODIFIERS SHOWN, E.G., BEDROCK SUBSTRATUM, REFER TO A SPECIFIC SOIL SERIES PHASE FODUND IN SOIL MAP LEGEND.
l (210-VI-TR-55, Second Ed., June 1986) A-31



PDQUONOCK
PORFIRIO

PORRETT
PORRONE
PORT

PORT BYRON

PORTAGE

PORTAGEVILLE

PORTALE

PORTALTO

PORTERF
PORTERS
PORTERY

PORTHILL

PORTIA
PORTINO

PORTLAND
PORTMOUNT
PORTNEUF

PORTOLA

PORTSMOUTH

PORUM
POSANT
POSEN
POUSEY

POSEYVILLE

POSITAS
POSKIN
POSO
POSOS
POST
POYAMUS
PDTCHUB
POTEET
POTELL
POTH
POTLATC

POTOMAC

POTOSI
POTRATZ
POTSDAM
POTTER

POTTINGER

POTTS
POTYSBY
POUDRE
POUJADE
POULSBO
POUNCEY
POVERTY
POVEY
POWDER

POWDERHORN
POWDERWASH

POWEEN
POVWELL
POWER

POWERL INE

POWLEY
POWMENT
POWWAHK
PDWWATK
POY
POYGAN
POYNOR
rozo
POZO &L
PRAG
PRAIRIE
PRAMISS
PRATHER
PRATLEY
PRATT
PREACHE
PREAKNE
PREATCR
PREBISH
PREBLE
PRELO

NOTES:
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Exhibit A-1, continued: Hydrologic soil groups for United States soils
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PREMIER
PRENTISS
PRESA
PRESHER
PRESTO
PRESTON
PREWITY
PREY

PRICE

PRIDA
PRIDHAM
PRIESTLAKE
PRIETA

PRIM
PRIMEAUX
PRIMEN
PRIMGHAR
PRINCETON
PRINEVILLE
PRING
PRINGLE
PRITCHARD
PRITCHETT
PROCHASKA
PROCTOR
PROGRESSD
PROMISE
PROMO

PRONG
PROPHETSTOWN
PROSPECT
PROSPER
PROSSER
PROTIVIN
PROUT
PROUTY
PROVIDENCE
PROVIG
PROVO

PROVD BAY
PROW

PRUDY

PRUE
PRUITTON
PRUNIE
PRYODR

PSUGA
PTARMIGAN
PUAPUA
PUAULU
PUCHY AN
PUDDLE
PUERCO
PUERTA
PUERTECITO
PUETT
PUFFER
PUGET
PUGET»
PUGSLEY
PUHI
PUHIMAU
PUICE
PUL A
PULANTAT
PULASKI
PULCAN
PULEHU
PULEXAS
PULLMAN
PULPIT
PULS
PULSIPHER
PULTNEY
PUMEL
PUMEL »
PUNMPER
PUNA
PUNALUU

PROTECTED

NONGRAVELLY
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N
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N

PUNCHBOWL

PUNG

PUNGO

PUNOHU

PUNSIT

PUNT A

FUNTILLA

PURCELLA
PURCHES

PURD AM

PURDY

PURETT

PURGATORY

PURNER

PUROB

PURSLEY

PURYES

PUSHMATAHA

PUSTOI

PUTNAM

PUTNEY

PUTT

PUTTSTER

PUU OO

PUU OPAE

PUU PA

PUU PAS

PUUK AL A

PUUONE

PUYALLUP

PYBURN

PYLE

PYLON

PYOTE

PYRAMID

PYRMONT

PYRMONT, SBEDROCK
SURSTRATUM

PYWELL

QUAFENO

QUAKER

QUAKERTOWN

GuaM

QUAMON

QUANAK

QUANDER

QUANTICO

QUARLES

QUARTZBURG

QUARTZVILLE

QUARZ

QUATAMA

QUAY

Quazo

QUEALMAN

QUEALY

QUEBRADA

QUEENY

QUEE TS

QUEMADO

QUENZER

QUERC

QUERENCTIA

QUETICO

QUICKSELL

QUICKSILVER

QUICKVERT

QUIDEN

QUIENSABE

QUIETUS

QUIGLEY

QUIKI

QUILCENE

QUILLAYUTE

QUILOTOSA

QuILT

OUIMA

QUINCY

QUINLAN

NONSTONY
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GQUINLIVEN
GQUINN
OUINNEY
QUINTANA
QUINTO
QUINTON
QUITERIA
QUITMAN
QUIVERA
QUONSET
CUCPANT
QUOSATANA
RABBITEX

‘RABER

RABIDEUX
RABUN
RACE
RACINE
RACKER
RACOMBES
RACODN
RAD
RAD» LACUSTRINE
SUBSTRATUM
RAD, FLOODED
RADDLE
RADER
RADERSBURG
RADFORD
RACLEY
RADNOR
RAFAEL
RAFTON
RAFTRIVER
RAGLAN
RAGNAR
RAGNEL
RAGOD
RAGPIE
RAGSODALE
RAGSDALE »
RAGTOWN
RAHAL
RAHM
RAHWORTH
RAIL
RAILCITY
RATINBOW
RAINEY
RAINIER
RAINO
RAINS
RAINSs FLOODED
RAINSBORO
RAINSVILLE
RAIRDENT
RAISIO
RAKANE
RAKE
RAKJED
RALE 1GH
RALLOD
RALLS
RALPH
RALPHSTON
RALSEN
RAMADERD
RAMBLA
RAMBOUILLET
RAMELL!
RAMIRES
RAMMEL
RAMO
RAMONA
RAMONA» HARD
SUBSTRATUM
RAMPART
RAMPARTER
RAMPS

OVERWASH

TWD HYDROLOGIC SDIL GROUPS SUCH AS B/C INDICATES THE ORAINED/UNDRAINED SITUATION.

MODDIFIERS SHOWN,

EeGor

BEDROCK SUBSTRATUM,

(210-VI-TR-55, Second Ed., June 1986)
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RAMRDD
RAMSDELL
RAMSDELL »
RAMSEY
RAMSHORN
RANA
RANCE
RANCHOSECD
RANDADO
RANDALL
RANDCORE
RANDMAN
RANDCLPH
RANDS
RANDSBURG
RANGEE
RANGER
RANRUFF
RANSLO
RANSOM
RANSTEIN
RANTOUL
RAPATEE
RAPEL JE
RAPH
RAPHO
RAPIDAN
RAPLEE
RAPP AHANNOCK
RAPSON
RARDEN
RARICK
RARITAN
RASBAND
RASILLE
RASSER
RASSET
RASTUS
RATAKE
RATHBUN
RATHDRUM
RATLAKE
RATLEFLAT
RATLIFF
RATON
RATSOW
RATTLER
RATTO
RATYO»
RAUB
RAUGHT .
RAUVILLE
RAUZI
RAVALLI .
RAYALLI,» BEDRQCK
SUBSTRATUM
RAVEN
RAVENDALE
RAVENELL
RAVENNA
RAVENSWODOD
RAVIA
RAVOLA
RAWAH
RAWE
RANLES
RAWLINS
RAWSON
RAWSONVILLE
RAYBURN
RAYEX
RAYFORD
RAYLAKE
RAYMONDVILLE
RAYNE
RAYNE SFORD
RAYNHAM
RAYNOLDSON
RAYOHILL

DRAINED

STONY

REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SDIL MAP LEGEND.
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RAYPOL
RAZ
RAZITO
RAZOR
RAZORBA
RAZORT
RAZSUN
READING
READING
READLYN
REAGAN
REAKOR
REAL
REALLIS
REAP
REARDAN
REAVILL
REAVIS
REBA
REBEL
RECAPTU
RECK
RECLUSE
RED BAY
RED BLU
RED BLU
GRAVEL
RED BUY
RED HIL
RED HOO
RED RQC
RED SPU

REDARROW

REDBANK
REDBELL
REDBIRD
REDBOW
REDBY
-REDCAME
REDCAN
REDCAD
REDCHIE
REDCLIF

_REDCLOUD

REDCO
REOCREE
REODALE
REODICK
REDDING
REDEYE
REDFEAT
REDFIEL
REDFIEL
REDFLAM
REDHOUS
REDIG
REDINGT
REDLAKE
REOLAND
REDLE VE
REDLODG
REOMANS
REDMDND
REDMOUN
REDNIK
REDNIK.,
REDNUN
REDOL A
REDON A
REDONDO
REDPOP
REDPORT
REDR1DG
REDRIVE
REDROB
REDSPEA
REDSPRI
REDSPRI
REDSTOE

NDTES:

Exhibit A-1, continued: Hydrologic soil groups for United States soils
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TWO HYDROLOGIC SOIL GROUPS SUCH A3 B/C INGICATES THE DRAINED/UNDRAINED SITUATION.
REFER TO A SPECIFIC SDIL SERIES PHASE FQUND IN SOIL MAP LEGEND.

MODIF IERS SHOWN.,

REDS TONE
REDSUN

REDTHAYNE

REDTOM
REDVALE
REDVIEW
REDVIEW,
REDY INE
REOWASH
REE
REEBOK
REED
REED, DR
REED »
REEDER
REEDER,
REEDSBUR
REEDSPOR
REEDY
REEFRIDG
REELFOOT
REEPO
REESE
REESER
REESVILL
REEVES
REFLECTI
REFUGE
REGAL
REGAN
REGENT
REGGAD
REGGEAR
REGGEAR,
REGNAPS
REGNTER
REHBURG
REHF TELD
REHF JELD
REMM
REICESS
REICHEL
REIFF
RETLLY
REINA
REINACH
REINER
REKOQP
RELAN
RELAY
RELIANCE
RELIZ
RELLEY
RELSDB
RELUCTAN
REMBERT
REMED 10S
REMLAP
REMLIK
REMMIT
REMNOY
REMOTE
REMSEN
REMUND A
REMUS
PENBAC
RENCALSO
RENCOT
RENFROW
RENICK
RENTSH
RENNER
RENNIE
RENNIE»
RENNIE,
RENO
RENOHILL
RENOL
RENOVA

E.G..

WET

AINED

PROTECTED
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DRAINEC
PROYECTED
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BEDROCK SUBSTRATUM,

RENOX
RENSHAW
RENSLOW
RENSSELAER
RENSSELAER,
NONSTRATIFIED
SUBSTRATUM
RENTILL
RENTON
RENTON .
RENTSAC
RENTZEL
REPARADA
REPP
REPPART
REPUBLIC
RESCUE
RESNER
RESORY
RESOTA
RESTING
RESTON
RET
RETRIEVER
RETROP
RETRYDE
REVA
REVEL
REVENTON
REVERE
REYVIT
REWARD
REXBURG
REXF QRO
REXMONT
REXDR
REYAB
REYES
REYNOSA
REYWAT
REZAVE
RHAME
RHEA
RHINEBECK
RHGADES
RHOAME
RHOAMETT
RHDAMETT »
RHONE
RiB
RIBERA
RIBHILL
RICCO
RICEBDRO
RICECROSS
RICERT
RICETON
RICEVILLE
RICH
RICH, WET
RICHARDSON
RICHENS
RICHEY
RICHFIELD
RICHFORD
RICHLAND
RICHMOND
RICHSUM
RICHTER
RICHYALE
RICHYIEW
RICHVILLE
RICHWOOD
RICKER
RICKETTS
RICKMAN
RICKMORE
RICKREALL
RICKS

DRAINED

STONY
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RICOT
RICREST
RIDD
RIDDLES
RIDENBAUGH
RIDGE
RIDGEBURY
RIDGECREST
RIDGEDALE
RIDGELAND
R IDGELAWN
RIDGELAWN,
RIDGELITE
RIDGEPORT
RIDGEVIEW
RIDGEVILLE
RIDGEWOOD
RIDIT
RIDLEY
RIDOTY
RI1EDEL
RIEDTOWN
RIEPE
RIESEL
RIETBROCK
RIFLE
RIGA
RIGDON
RIGGINS
RIGGS
RIGLEY
RIGOLETTE
RILEY
RILLA
RILLINO
RILLITO
RIMER
RIMINI
RIMRDCK
RIMTON
RIN
RINCON
RINDA
RINDGE
RINDGEs DRAINED
R INEARSON
RINEY

RING

RINGLE
RINGLING

RINGO

RINGWDOD
RINKER

RID

RI0 ARRIBA

RID DIABLO

RI0O GRANDE

RI0O LAJAS

RIO PIEDRAS
RIOBLANCHO
RIDCONCHO
RIOLINDA

WET

RION

RIPEC
RIPLEY
RIPLEY,
SALINE~ALKALI»
WETY
RIPON
RIPPLE
RIPPOWAM
RIRIE
RISBECK
RISLEY
RISLEY,
RISVE
RISWOLD
RITA
RITCHEY

STONY

(210-VI-TR-55, Second Ed., June 1986)
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RITIDIAN
RITNER

R1TO

RITIER
RITTMAN

RITZ

R1T2» DRAINED
RITZCAL
RITIVILLE
RIVALIER
RIVERDALE
RIVERHEAD
RIVEROAD
RIVERSIODE
RIVERTON
RIVERVIEW
RIVIERA
RIVIERA,
DEPRESSIONAL
RIVIERA.
SUBSTRATUM
RIVIERA,
SUBSTRATUN,
DEPRESSIONAL
RIVRA

RIXIE

RIXON

R1Z

R1ZNO

RI1ZDZO

ROANE
ROANHIDE
ROANOKE
ROARING

ROB POY
ROBANA

ROBBS

RO8CO

ROBER
ROBERTSDALE
ROBERTSVILLE
ROBIN
ROBINEYTE
ROBINSONVILLE
ROBDZO
ROBRODST
ROBSON

ROBY

ROCA

ROCHE
ROCHELLE
ROCHER,
ROCHESTER
ROCIO

ROCX CREEK
ROCK RIVER
ROCKABIN
RDCKAWAY
ROCKBRIDGE
ROCKCASTLE

ROCKDALE

RDCKDALE

ROCKERS

ROCKF IELD

ROCKFORD

ROCKHOUSE

ROCK INCHAIR

ROCKLIN

ROCKLY

ROCKD A
ROCKTON
ROCKWELL
ROCKWOOD
ROCKY FORD
ROCKYBAR
RODAD

RODELL

RODEO

RODESSA

LIMESTONE

LIMESTONE
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RODIE
RODMAN
RODROF
ROEBUCK
ROELLEN
ROEMER
ROETEX
ROFISS
ROGAN

ROGERSDN

ROGERT
ROGRUBE
ROGUE
ROHAN
RORNERYV
ROHONDA

ROHRERSVILLE

ROIC
ROJO
ROLETTE
ROLFE
ROLIE
ROLISS
ROLLA

ROLL INGSTONE

ROLOC
ROLOFF
ROMBERG
ROMBO
ROME
ROMED
ROMERD
ROMGAN
RGMIA
ROMINE

ROMINELL

ROMNELL

ROMSTOCK

RCMUL US
RONAN
ROND
RONDEAU
RONDELL
RONDOWA
RONNEBY
RONSEL
RONSON
ROONEY
ROOSEY

ROOSEVELT

RCOT
RDDTEL
ROPER
ROSALTE

ROSAMOND
ROSAMOND,

SALINE

FLOODED

ROSANE

RUSANKY
ROSARIO
ROSCOE

ROSCOMM
ROSE (R
ROSE (R

DRAINED
ROSE VALLEY

ROSEBER
ROSEBLO

ROSEBOROUGH

ROSEBUD
ROSEBUR
ROSEDHU
ROSEGLE
ROSEHAYV
ROSEMIL
ROSEL AN
ROSELLA
ROSELMS

NOTES :
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Exhibit A-1, continued: Hydrologic soil groups for United States soils
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TWO HYDROLDGIC SOJL GROUPS SUCH AS B/C
BEDROCK SUBSTYRATUMS

MODIFIERS SHOWN.

ROSENDALE
ROSENWALL
ROSEVILLE
ROSEWOOD
RANOSEWQOD. WET
RUSEWORTH
ROSHE SPRINGS
ROSHE SPRINGS.,
DRAINED
ROSHOLTY

RCS INE

ROSITAS
ROSITASs CLAYEY
SUBS TRATUM
ROSITAS, LOAMY,
WET

ROS1TAS, WET
ROSLYN

ROSMAN

ROSNEY

ROS5S

ROSSBURG
ROSSFIELD
ROSSMOOR
ROSSMOYNE
ROSWELL

ROSY

"ROTAMER

ROTAN
ROTH1CAN
ROTHIEMAY
ROTHSAY
ROTINOM
ROTO
ROTTULEE
ROUBIDEAU
ROVEN
ROUGHCREEK .
FOUGHLOCK
ROUGHMOUNT
ROUND BUTTE
ROUNDABDUT
ROUNDE ARN
RODUNDHEAD
ROUNDOR
FOUNDTOP
ROuNDUBR
ROUNDY
ROUSSEAU
FOUTDON
ROUTT

ROV AL
ROWDEN
ROWDY
RDWE
ROWEL
ROKENA
ROWLAND
ROWLEY
ROXAL
ROXANA
ROXEBURY
ROXER
ROXTON
ROY

ROYAL
RrOYCE
RDYGORGE
ROYDSA
ROYST
ROYSYONE
ROZA
ROZELLVILLE
ROZETTA
ROZLEE
RUARK
RPUBICON
RUB IO
RUSSON

E«Gus
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RUBY
RUBYHILL
RUCH
RUCKER
RUCKLES
RUCL ICK
RUDD
RUDDLEY
RUCEEN
RUCY ARD
PUEDLOFF
RUELLA
RUFUS
RUGAR
RUGG
RUGLES
RUHE
RUIDLSO
RUINPOINT
RUIZ

RUKOD

RULE
RUMBLECREEK
RUMSO
RUMF CRD
RUMLEY
RUMNEY
RUMPAH
RUMPLE
RUMUNG
RUNE
RUNEEERG
RUNGE
RUNN
RUPLE
RUPLEY
RUSCD
RUSCO
RUSE
RUSH
RUSHMORE
RUSHTOWN
RUSHVILLE
RUSD

RUSON

RUSS
RUSSELL
RUSSIAN
RUSSLER
RUST ICO
RUSTIGATE
RUSTCN
RUSTY

RUTAE
RUTERSYILLE
RUTHFRFORD
NUTLAKD
RUTLEGE
RYAN

RYAN PARX
RYARK

RYCO

RYDE

RYCER
RYDOLPH
RYEGATE
RYELL
RYELLs SALINE
RYEPATCH
RYER

RYKER

RYMAN

kYORP

RYPOC

RYUS

SAAR

SABAMNA
SABANA SECA
SAEE

PONDED

T NRTNNBOANTETANNATIPTOTNNADDINTNAODOTATIPOOITABMNODIAAADN
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~

SABENYD
SABINA
SABINE
SABLE
SAC

'SACHEEN

SACHETTY
SACO
SACRAMENTO
SACTUS
SACUL
SADOLE
SADOLEBACK
SADDLEGAP
SADDLEROCK
SADER
SADIE
SADLER
SAFFELL
SAG
SAGANING
SAGASER
SAGE
SAGECREEK
SAGEDALE
SAGEMILL
SAGEMOOR
SAGERS
SAGERTON
SAGLE
SAGQO
SAGOUSPE
SAGOUSPE »
SAGUACHE
CAHALIE
SAHUARITA
SAID
SAIDO
SAILBCAT
SAILBCAT»
SAIPAN
SAL
SALADAR
SALACON
SALAL
SALAMATOF
SALANDER
SALAS
SALCHAKEY
SALCO
SALEM
SALERATUS
SALERNO
SALGA
SALIDA
SALINAS
SALISBURY
SALIX
SALKUM
SALLISAW
SALLYANN
SALMD
SALMON
SALONIE
SALT CHUCK
SALT LAKE
SALTAIR
SALTER
SALTERY
SALTESE
SALTINE
SALTON
SALUDA
SALVISA
SALZER
SALZER, PR

SAMBA

SAMBRITO
SAMDAY

DRAINED

DRA INEOD

OTECTED

INDICATES THE DRAINED/UNDRAINED SITYUAYION.

(210-VI-TR-55, Second Ed., June 1986)
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SAMINIEGO
SAMISH
SAMMAMISH
SAMOIST
SAMOR
SAMPSEL
SAMPSON
SANSIL
SAMSULA

SAN ANDREAS
SAN ANTON
SAN ANTONID
SAN ARCACIO
SAN BENITQ
SAN EMIGDIO
SAN GERMAN
SAN ISABEL
SAN JOAQUIN
SAN JON

SAN JOSE
SAN JUAN
SAN LUIS
SAN MATEO
SAN MIGUEL
SAK SABA
SAN SEBASTIAN
SAN SIMEON
SAN YIMOTEO
SAN YSIDRO
SANCHEZ
SANCLEMENTE
SANDALL
SANDBRANCH
SANDCREEK
SANDERSON
SANOHILL
SANCTA
SANDOSE
SANDOVAL
SANDRIDGE
SANDSPRING
SANDUN
SANDUSKY
CANDVIEW
SANDWASH
SANDWICK
SANELI
SANFORD
SANGER
SANGO
SANHEDRIN
SANIBEL
SANTLAC
SANJE
SANLOREN
SANPETE
SANPITCH
SANPOIL
SANSARC
SANTA

SANTA CLARA
SANTA FE
SANTA ISABEL
SANTA LUCIA
SANTA MARTA
SANTA YNEZ
SANTANA
SANTANELA
SANTAQUIN
SANTARCSA
SANTEE
SANTIAGO
SANTIAM
SANTO

SANTO TOMAS
SANTON1
SANWELL
SAPEHA
SAPELO

IN SOIL MAP LEGEND.
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

SAPINERD

SAPKIN

SAPPHIRE
SAPPINGTON

SARA

SARAGDSA
SARAHSVILLE
SARALEGU!
SARANAC

SARANAC. GRAVELLY
SUBSTRATUM :
SARAPH

SARATON

SARAZAN

SARBEN

SARCILLO
SARDINIA

SARDIS

SARGEANT

SARILDA

SARIYA

SARKAR

SARNDSA

SARONA

SARPY

SARTELL

SARUCHE

SASABE
SASALAGUAN
SASCD

SASKA

SASLAMCO
SASSAFRAS
SASSER

SATAGO

SATANKA

SATANTA
SATATTON
SATELLITE
SATILLA

SATIN

SATSOP

SATT

SATTILEY

SATTRE

SATURN

SATUS

SAUCEL

SAUCIER

SAUDE

SAUGATUCK
SAUGUS
SAUK
SAULICH
SAUM
SAUNDERS
SAURIN
SAUTER
SAUVIE
SAUVIE,
WwET
SAUYIES
SAUYOLA
SAUZ
SAVAGE
SAYAGETON
SAVANNAH
SAVENAC
SAVO
5AVDIA
SAVONA
SAWASBE
SAWATCH
SAWBUCK
SAWCREEK
SAWDUSTY

SANMILL
SAWTELL
SAWTELPEAK

MODERATELY

PROTECTED

NOTES:
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MQDIFIERS SHOWN,

SAWTOWN
SAWYER
SAXBY

SAXON

SAY
SAYBROOK
SAYDAR
SAYERS
SAYLES
SAYLESVILLE
SAYNER
SAYPO

SAZI

SCALA
SCALADE
SCALFAR
SCALLEY
SCAMMAN
SCANDARD
SCANTIC
SCAPONIA
SCAR
SCARBORO
SCARIBGOU
SCARPER
SCATLAKE
SCAVE
SCHAFFENAKER
SCHALLER
SCHAMBER
SCHAMP
SCHAPVILLE
SCHATTEL
SCHAUSON
SCHAWANA
SCHENCO
SCHERRARD
SCHLEY
SCHMUTZ
SCHNEBLY
SCHNE TDER
SCHNIPPER
SCHNOORSON
SCHNORBUSH
SCHODSON
SCHOENS
SCHOF 1ELD
SCHOMARIE
SCHOLLE
SCHOODIC
SCHOOL CRAFT
SCHOOLEY
SCHODLEY,
SCHOOLEY.,
PROTECTED
SCHOOLHOUSE
SCHOONER
SCHRADER
SCHRAP
SCHRIER
SCHROCK
SCHROON
SCHUELKE
SCHUL INE
SCHUMA CHER
SCHUSTER
SCHUYLER
SCID
SCIOTOVILLE
S5CISM
SCITICO
SCITUATE
SCLOME
SCOAP
SCOBEY
SCOGGIN
SCOON
SCIOTENEY
SCORUP

EeGey

ORAINED
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TWO HYDROLOGIC SOIL GRDUPS SUCH AS B/C INDICATYTES
BEDROCK SUBSTRATUM

SCOTCH
SCDYCO
SCOTIA
SCOTT
SCOTT LAKE
SCOTTCAS
SCOTTI1ES
SCOTTSVILLE
SCOUT
SCRAEBLERS
SCRANTON
SCRAVD
SCRIBA
SCRIBNER
SCRIVER
SCROGGIN
SCULLIN
SCUPPERNONG
SEABROOK
SEAF1ELD
SEAFORTH
SEAGATE
SEAGOVILLE
SEALY
SEAMAN
SEAMAN»
SAL INE
SEAMANS
YET
SEAQUEST
SEAP
SEAR ING
SEARLA
SEARLES
SEARSPORT
SEARSVILLE
SEAS TRAND
SEATON
SEATTLE
SEATTLE .
SEAVERSON
SEAWILLOW
SEBAGO
SEBASTIAN
SEBASTOPOL
SEBEWA
SEBREE
SEBRING
SEBUD
SECCA
SECESH
SECONDSET
SECRET CREEK
SECURITY
SED
SECALE
SEDGEFIELD
SEDGWAY
SEDILLO
SEDMAR
SEDROWOOLLEY
SEDWELL
SEEDSKADEE
SEELEZ

STRONGLY

MDDERATELY

DRAINED

-SEELDVERS

SEELYEVILLE
SEELYEVILLE
SLOPING
SEEPRID
SEES
SEEWEE
SEFFNER
SEGIDAL
SEGNO
SEGUIN
SEGURA
S EHOME
SEHORN
SEIS

REFER
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SEITZ
SEJITA
SEKTIL
SEKIU
SELAH
SELBIT
SELDEN
SELEVIN
SELFRIDGE
SELTA
SEL T1GMAN
SELKIRK
SELLE
SELLERS
SELMA
SELMAC
SELON
SELTI

‘SELWAY

SEMIAHMOD
SEMIAHMDO,
SEMINOLE
SEMPER

SEN
SENCHERT
SENECAVILLE
SENSABAUGH
SEQUATCHIE
SEQUIM
SEQUOIA
SERDEN
SERENE
SEROCO
SERPEN
SERPENTANOD
SERPOD
SERRANO
SERVILLETA
SESAME
SESPE
SESSTONS
SESSUM

SET

SETH
SEYTERS
SETTLEMENT
SETTLEMEYER
SETTLEMEYERS,
SALINE=ALKALI
SETTLEMEYER»
FLDODED
SETTLEMEYER, €OOL
SETTLEMEYER»
CHANNELED

SEVAL

SEVENMILE

SEVERN

SEVIER

SEVILLE

SEVY

SEWANEE

SEWARD

SEWELL

SEXTON

SEYMOUR

SEINA

SHAAK

SHABLISS

SHACK

SHADELAND
SHADELEAF

SHADOW
SHADYGROVE
SHAFFTON

SHAFTER

SHAGEL

SHAGNASTY
SHAKAMAK

SHAKAN

DRAINED

THE DRAINED/UNDRAINED SITUATION.
TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.

(210-VI-TR-b5, Second Ed., June 19%6)
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SHAKER
SHAKESPEARE
SHAKOPEE
SHALAKE
SHALAKO
SHALBA
SHALCAR
SHALCAR»
SHALCLEAY
SHALET
SHALONA
SHALPER
SHAM
SHAMBOD
SHAMEL
SHAMOCK
SHANAHAN
SHANDEP
SHANE
SHANGHAT
SHANGHAT
SHANKLER
SHANO
SHANTA
SHARATIN
SHARESNOUT
SHARKEY
SHARL AND
SHARON
SHARONDALE
SHARPS
SHARPSBURG
SHARROTT
SHARVANA
SHASER

DRAINED

DRA INED

“SHASK1IT

SHASTA
SHASTINA
SHATRUCE
SHATTA
SHATTUCK
SHAUSON
SHAVANO
SHAVASH
SHAVER
SHAWA
SHAWAND
SHAWMUT
SHAY
SHAYLA
SHEAR
SHEAVILLE
SHEBANG
SHEBEON
SHEDADO
SHEDD
SHEDHORN
SHEECAL
SHEEGE
SHEEK
SHEEP CREEK
SHEEPCAN
SHEEPHEAD
SHEEPROCK
SHEEPSCDT
SHEE TIRGN
SHEFFIELD
SHEFFIT
SHEFFLEIN
SHELBTANA
SHELBURNE
SHELBY
SHELBYVILLE
SHELD
SHELL
SHELLABARGER
SHELLBLUFF
SHELLCREEK
SHELLORAKE
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

SHELLROCK
SHELMAD INE
SHELOCTA
SHELTON
SHENA
SHENANDDAH
SHENK S
SHENON
SHENVAL
SHEP
SHEPAN
SHEPPARD
SHEPSTER
SHERANGO
SHERAR
SHERBURNE
SHERIDAN
SHERLESS
SHERL OCK
SHERM
SHERMORE
SHERRY
SHERRY
SHERRYL
SHERWOODD
SHEVL IN
SHIDLER
SHIELDS
SHIFFER
SHILLY
SHILQOH
SHIMA
SHIMMON
SHINAKU
SHINBARA
SHINDLER
SHINER
SKINGLE
SHINGLEMILL
SHINGLE TOWN
SHINKEE
SHINNPE AK
SHINRGCK
SHIOCTON
SH10YA
SHIPLEY
SHIPLEY,
SALINE~ALKALI
SHIPPA
SHIPROCK
SHIPS
SHIPSHE
SHIRK
SHIRLEY
SHIRO
SHIRTTAIL
SHIVELY
SHIVIGNY
SHIVLUM
SHOALS
SHOAT
SHOBA
SHOEPEG
SHOES TRING
SHOKEN
SHOMK IN
SHONT IK
SHOOFLIN
SHOOFLY
SHOOK
SHODK ER
SHOREEK
SHOREWODD
SHORIM
SHORT CREEK
SHORTCUT
SHOR YHORN
SHORT YORK
SHOSHONE

STONY

NOTES:
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MODIFIERS SHOWN,

A-36

SHOTGUN
SHOTWELL
SHOUNS
SHOWALTER
SHOWAL TER »
SHOWLOW
SHREE
SHREWDER
SHREWSSURY
SHRINE
SHROE
SHROUTS
SHUBUTA
SHUE
SHUKASH
SHUKS AN
SHULE
SHULL SBURG
SHUML A
SHUMWAY
SHUPERT
SHURLEY
SHUSTER
SHUTTLE

SI

SIBELIA
SIBLEY

STONY

-SIBLEYYILLE

SICKLES
SICKLESTEETS
STODO¥AY
SIDELL
SIDLAKE
SIDON
SIEBEN
SIEBERT
SIECHE
SIELC
SIERQCLIFF
SI1ERRA
SIERRAVILLE
S1ESTA
SIEVERS
S1FTON
51G
SIGHNAL
SIGURD
SIKESTON
SILAS
SILAS, ¥FET
SILASy GRAVELLY
SUBSTRATUM
STILAWA
S5ILCOX
SILENT

. SILERP

SILERTON
SILHOUETYE
SILI
SILKIE
SILSTIOD
SILVA
SILVER
SILVER (WKEEK
SILVERADD
SILVERBELL
SILVERSOw

‘SILVERCHIEF

SILVERCLIFF
SILVERDALE
SELVERN
SILVERTON
SILVIES
SIMAS
SIMCOE
SIMEON
SIMEROI
SIMMONT
SIMODA

E.G.o
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BEORKOCK SUBSTRATUM,

SIMON
SIMONA
SIMONIN
SIMONTON
SIMPARK
SIMPATICO
SIMPSON
SIvS
SINAL

S INAMOX
SINCLAIR
SINGATSE
SINGERTON
SINGLETREE
SINGSAAS
SINKER
SINKSON
SINLOC
SIMNICE
SINNIGAM
SINTON

S INUK
STON
S10UX
STQUXON
SIPPLE
SIPSEY
SIPCRAK
SIRI
SIRDCO
SIRREF
SIRRETTA
51SK
SISKIYOU
SISSETON
SISSON
SISTEPS
SITAR
SITDOWN
SITES
SIWELL
SIXBEACON
SIXMILE
SI2ER
SKAGGS
SKACIT
SKAGWAY
SKAHA
SKALAN
SKAMANI A
SKAKOD
SKANEE
SKANID
SKATE
SKEDADDLE
SKEIN
SKELLGCK
SKEL ON
SKELTON
SKERRY
SKIPC
SKIDMDRE
SKINNER
SKIPANON
SKIPOPA
sSKIYOL
SKUKOMISH
SKCKOMISH,
SKOLY
SKOOKUM
SKO3
SKOWHEGAN
SKULL CREEK
SKULLGUL CH
SKULLVWAK
SKUMPAH
SKUTUM
SKYRERG
SKYHAVEN

ORAINED
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SKYHIGH
SKYKOMISH
SKYLICK
SKYLINE
SKYMOR
SKYRDCK
SKYVILLAGE
SKYWAY
SLAB
SLABTDWN
SLACKS
SLAGLE
SLAPJACK
SLATERY
SLAUGHTER
SLAUGHTERVILLE
SLAVEN

-SLAW

SLAYTON
SLEEPER
SLEETH
SLICKROCK
SLIDECREEK
SLIDELL
SLIGHTS
SLIGTING
SLIKOK
SLIMBUTTE
SLINGER
SLIPBACK
SLIPMAN
SLOAN
SLOCAVE
SLOCUMm
SLUICE
SLUKA

sSLY

-SMACKOUT

SMALL
SMALLCONE
SMARTS
SMAUG
SMEDLEY
SMELTER
SMILEY
SHILEYVILLE
SMILO
SMITHBORO
SMITHDALE
SMITHNECK

SMITHNECKs DRAINED

"SMITHTON

SMITHVILLE
SMITHNICK
SMOCREEK
SMOKEY
SMCLAN
SMYRNA
SNAG
SNAHOPISH
SNAKE
SNAKE HOLLOW
SNAKELUM
SNAKER
SNAPP
SNEAD
SNEFFELS
SNELL
SNELLING
SNELLMAN
SNIDER
SNOHOMISH
SNOMD
SNOOK
SNUPOC
SNOGUALMIE
SNOTUOWN
SNOW
SNOWDANCE

TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED SITUATION.
REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.

(210-VI-TR-55, Second Ed., June 1986)
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SNOWDANCE »
MODERATELY WETY
SNOWDON

SNOWL IN
SNOWMORE

-SNOWSHOE

SNOWSLIDE
SNOWVILLE
SNUFFUL
SOAKPAK *
SOAPCREEK
SOAPLAKE
SOAR
SDBEGA
50B0BA
S0BOL
SDBRANTE
SOBSDN
SOCORRO
SODA

SODA LAKE
SODA LAKE,
SODABAY
SODASPRING
SODERVILLE
SOOHOUSE
s0DUS
SOELBERG
SOEN

SOF 1A

SOF TSCRABBLE
SOFTSCRABBLE »
RARELY FLOODED
S0GI

SOGN

SDGO

SOG2IE

SOHAPPY

SOJUR

SOLAK

SOLANDO

SOLDATNA
SOLDIER

soLbUC

SOLEDAD

SOLIER

YET

-SOLIS

SOLLEKS
SOLLER
s0L0
SOLOMON
SOLONA
SOLWAY
SOMBORDORD
SOMBRERD
SOMERS
SOMERVELL
SOMSEN
SONAHNPIL
SONDOA
SONLET
SONOCAN
SONDITA
SONOMA
SONOMAS
WET, SALINE
SCNOMA» SALINE,
DRAINED
SONOMA»
SUBS TRATUM
SONOMAs DRAINED
SLIGHTLY SALINE
SONDMAs ORAINEDs
FLOODED
SONDMA»
SONDRA
SONTAG
SOOLAKE
SOONAHBE

ORAINED
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

SDONAKER
S005AP

SOPER

SDQUEL
SORENSEN

SORF

SORRENTO
SORTER

SORUM

SOSA

SOSTIEN

SOTIM

SOUGHE
SOULAJULE
SOUTHACE
SOUTHAM
SOUTHFORK
SOUTHGATE
SOUTHMOUNT
SOUTHRIDGE
SOUTHWICK
SOWCAN
SOWCAN. SOMEWHAT
POORLY DRAINED
SPAA

SPACE CITY
SPADE

SPADRA

SPAGER
SPALDING
SPANA

SPANAWAY
SPANEL

SPANG
SPANGENBURG
SPANGENBURG »
PONDED
SPANGLER
SPARANK
SPARHAM
SPARKMULE
SPARMD

SPARR

SPARTAs SILTY CLAY
LDAM SUBSTRATUM
SPARTAs LDAMY
SUBSTRATUM
SPARTAs MAAT>50
SPARTAs MAATCS0
SPARTAs BEDROCK
SUBSTRATUM
SPASPREY
SPEAKER
SPEAKS

SPEARF ISH
SPEARHEAD
SPEARMAN
SPEARVILLE
SPECIE

SPECK
SPECTACLE
SPECTER
SPEELYAI
SPEER

SPEIGLE
SPENARD
SPENCER
SPENLO

SPENS

SPERRY
SPEXARTH
SPHINX

SPICER
SPICERTON
SPICEWOOD
SPIKE

SPILLCO
SPILLVILLE
SPILOCK

NOTES?:
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MODIFIERS SHOWN,

SPINEKQP

SPINEKDP, SALINE

SPINEKOP .

MODERATELY WET

SPINKS
SPINLIN.
SPINNEY
SPIRES
SPIRLT
SPIRO
SPIVEY
SPLAWN
SPLENDDRA
SPLITEN
SPLITRO
SPLITTOP
SPOFFORD
SPOFMORE
SPOKANE

-SPOKEL

SPONSELLER
SPoOL
SPOONER
SPOTSYLVYANIA
SPOTTSWCOOD
SPRABAT

_SPRAY

SPRECKELS
SPRIGGS
SPRING
SPRINGDALE

SPRINGDALE, STONY

SPRINGER
SPRINGERVILLE
SPRINGF IELD
SPRINGGULCH
SPRINGLAKE
SPRINGMEYER
SPRINGSYEEN
SPRINGWATER
SPROUL
SPRUCEDALE
SPUD
SPUDROCK
SPUKWUSH
SPUR
SPURGER
SPURLOCK
SQUAL JCUM
SQUALLY
SQUAW
SQUAWCREEK
SQUAWROCK
SQUAWTIP
SQUIRES
ST« ALBANS
STe. ANTHONY
ST. AUGUSTINE
ST. AUGUSTINE,
ORGANIC
SUBSTRATUM
5T. CHARLES
5T. CLAIR
ST. ELMO
S5T. GEORGE

STe GEOJRGE» SALINE
ST. GEORGE, WET

S§T. HELENS
STs IGNACE
ST. JOHNS
ST. JOHNS,
DEPRESSIONAL
STe LUCIE
ST. MARTIN
S5T. MARYS
5T. NICHOLAS
ST. ONGE

ST. PAUL

ST. THOMAS
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TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES

STABLER
STADY
STAFFORD
STAGECOACH
STAHL
STAKE
STALEY
STALLINGS
STAMBAUGH
STAMFORD
STAMP
STAMPEDE
5TAN
STANDLEY
STANDUP
STANEY
STANFIELD
STANISLAVS
STANISLAUS .,
STANROD
STAPALOOP
STAPLES
STAPLETON
STAPP
STARBUCK
STARGD
STARHOPE
STAR ICHKQF
STARKEY
STARKS
STARLEY
STARMAN
STARR
STARVEQUT
STASER
STATE
STATELINE
STATLER
STATZ
STAVELY
STAYTON
STEARNS
STECOAH
STECUM
STEED
STEEDMAN

STEEDMAN, STONY

STEEKEE
STEELE
STEENS
STEEPCAN
STEESE
STEEVER
STEFF
STEGALL
STE1GER
STEILACOOM
STEINAUER
STEINBECK
STE1NSBURG
STEIWER
STELLA
STELLAR
STEMBER
STEMILT
STEMLEY
STEMPLE
STENOAL
STEPHEN
STEPHENVILLE
STEPROCK
STEPSTUNE
STEPTOE
STERL ING
STERLINGTON
STERRETT
STETSON
STETTER
STEUBEN
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STEUBER
STEVENS
STEVENSON
STEWART
STEWVAL
STICKNEY

-STIDHAM
-STIEN

STIGLER
STILES
STILGAR
STILL
STILLMAN
STILLWATER
SYILSKIN

" STILSON

STIMCA

STIMSON

STINES

STINGAL
STINGDORN
STIPE

STIRK

STIRRUP

STIRUM

STIRUMs PONDED

STISSING

STIVERSVILLE
STOCKADE
STOCKERIDGE
STOCKEL
STOCKLAND

-STOCKPEN

SYODA
STODICK
STOHLMAN
STOKES
STOKLY
STOMAR
STONEBERGER
STONEBURG
STONEHAM
STONEHEAD
STONELICK
STONELL
STONER
STONEVILLE
STONEWALL
STCONEWELL
STONO
STONYFORD
STOOKMDOR
S TORDEN
STCRLA
STORMITT
STOTT
S5TOUGH
STOUT
STOVHO
STOWE
STYCWELL
sSYOy
STRADER
STRAHAN
STRAIGHT
STRANDLINE
STRANOQUIST
STRAT
STRATFORD
STRATTON
STRAW
STRAWN
STREATOR
STRELNA
STRELNA
LACUSTRINE
SUBSTRATUM
STRELNA, TILL
SUBSTRATUM

THE ORAINED/UNDRAINED SITUATION.
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E.G.» BEDROCK SUBSTRATUM, REFER TO A SPECIFIC SOIL SERIES PHASE FOUND

(210-VI-TR-55, Second Ed., June 1986)

SUBS TRATUM
STREVELL
STRICKER
STRICKLAND
STRINGAM
STRINGTOWN
STRINGTOWN,
STROLE
STROM
STROMAL
STRONGHOLD
STRONGHURS T
STROUPE
STROZ21
STRYCH
STRYXER
STUBBLEFIELD
STUBBS
STUCKY
STUDEBAKER
STUKEL
STUMBLE
STUMPP
STUMP TOWN
STUNNER
STUNTZ
STURGEGN
STURGILL
STURK 1E
STUTTGART
STUTZMAN

STUTZVILLE
STYERS

STYX

SUAK
SUEBACO
SUBLETTE
SUBLIGNA
SUBWELL
SUCARNDODCHEE
SUCCESS
SUCCOR
SUCHES
SUDBURY
SUDDUTH
SUDLEY
SUDWORTH
SUEPERT
SUEY
SUFF1ELD
SUFFOLK
SUGAKOOL
SUGARBOWL
SUGARDEE
SUGARLOAF
SUGLO
SUISUN
SULA
SULLIVAN
SULLY
SULDAF
SULPHURA
SULSAVAR
SULTAN
SUMAN

SUMAS
SUMATRA
SUMINE
SUMMERF 1ELD
SUMMERS
SUMMERTON
SUMMERVILLE
SUMMIT
SUMMITVILLE
SUMPF
SUMTER
SUMTERVILLE

IN SOJL. MAP LEGEND.

STRELNA, SILTY

STUTZMAN, WET
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Exhibit A-1, continued: Hydrologic soil groups for United States soils l
SUMYA D | SWANTOWN. D | TACOMA D | TANQUE B | TYEHAMA c l
SUN D | SWANVILLE € | TACONIC €/D| TANSEM g | YEHRAN A
SUNAPEE B | SWANWICK D | TACOOSH e/0| TANTALUS B8 | TEIGEN c
SUNBURG 8 | SWAPPS C | YADLOCK B | TANTILE C/0| TEJA D
SUNBURST € | SWARTSWOOD C | TAFFOM B | TANWAX © | TEJABE [
SUNBURY B | SWARTZ O | TAFOYA € | TANWAXs ORAINED: C | TEJANA 8
SUNCITY D | SWASEY 0 | YAFTY C | TANYARD C | YEKENINK B8
SUNCOOK A | SWASTIKA C | TAFTOWN 8 | TAOP! 8 | TEKISON <
SUND C | 5wAauK D | YAFUNA A | TaPCD © | TEKLANIKA A
SUNDANCE B | SWAYNE € | TAGGART L€} TAPIA B | TEKOA c
SUNDAY A | SWEATMAN C | TAGLAKE B | TAPICITOES O | TEKOAs EXTREMELY 8
SUNDELL 8 | SWEDE B | TAHKENITCH 8 | TAPPAN e/pl  STONY
SUNDOWN A | SWEEN C | YAHOMA e | TARA 8 | TELA B
SUNE Y B | SWEENEY B | TAHOULA D | TARBOPRD A | TELCHER 8
SUNFTIELD B | SWEETY C | TAHGUATS B | TARGHEE C | TELECAN 8
SUNLIGHT 0 | SYEETAPPLE 8 | TAINTOR C/D) TARKINGTON € | TELEFONO [
SUNNYHAY O | SWEETGRASS 8 |-7aJO C | TARKIO D | TELEMON o
SUNNYSIDE 8 | SWEETWATER D )] TAKEUCMI C t TARKLIN ¢ | TELEPHONE [}
SUNNYVALE € | SWEITBERG C )} TAKILMA B | TARLOC 8 | TELESCOPE A
SUNRAY B | SWEITING C | TAKOTNA E | TARNACH 0 | TELFER A
SUNRISE C 1 SWEM C | TAKPOCHAAO D | TARNAV 8 | TELFERNER D
SUNSET 8 | SWENODA B | TALAG 0 | TARPLEY D ) TELL B
SUNSHINE C | SWIFT 8 | TALAMANTES 8 | TARR A | TELLER 8
SUNSWEET € | SWIFT CREEK 8 | TALANTE © 1 TARRANT D | TELLICO 8
SUNUP D | SWIFTON 8 | TALAPUS € | TARRETE O | TELLMAN 8
SUNY O | SWIMLEY ¢ | TALBOTT C | TARRYALL C | YELLURA C
EOLED C | SWiMS B | TALCO D { TARRYTOWN c | TELOS [d
SupP 8 | SWINGLER B 1 TALCOT B/D| TASAYa C | TELSTAD C
SUPAN B | SWINGLERs WET, € | TALIHINA D | TASCOSA 8 | TEMAN [
SUPER1OR O | STRONGLY SALINE | TALKEETNA e | TASSEL D | YEMBLOR o
SUPERSTITION A | SWINGLER, WET C | TALLA C | TASSELMAN O | TEMESCAL D
.SUPERYISOR C ] SWINK D | TALLAC B | TASSO B | TEMO [4
SUPPLEE B | SWINOMISH C | TALLADEGA € | TATAl C | TEMPLE 4
SUR C | SWINT g | TALLAPOOSA € | TATE B | TEMPLETON B
SURFSIDE D | sSwissos O ) FALLEYVILLE B | TATERHEAP B ) TEMVIK 8
SURGEM € | SWISSHELM e | TALLOWBOX C | TATIYEE € | YENABO [}
SURGH B | SWISSTAG 8 } TaALLS e | TATLUM D | TENAHA 8
SURNUF B ) SWISSVALE O | TALLULA E | TATOUCHE B | TENAS 4 .
SURPLUS C | SWITCHSACK C ! TALLY B | TATTON o | TENCEE [}
SURPRISE 8 | SWITZERLAND B | TALMAGE B | TATUM e | -TENDOY o
SURRENCY D | SWOPE € | TALKC A | TAUNTON C | TENERIFFE A
SURRETT C | SWORMVILLE € | TALMOCN C | TAYARES A | TENEX E
SURVE YORS 8 | SWYGERT C | TALOKA O | TAWAH B | YENIND [
SURVYA € | sYBLON D | TALPA 0 | TAwaAS A/D} YENMILE 4
SUSANNA C/D| SYCAMORES 8 | TALQUIN B/0l TAWCAW c | TENNO °
SUSANVILLE D | MODERATELY WET, | TALUCE 0 | TAYLOR C | TVENORIO B
SUSIE CREEX C | SALINE i TAaMA £ | TAYLOR CREEK c | TENOT [4
SUSITHA B | SYCAMORE. C | TAMAKA D | TAYLORSFLAT B | TENPIN ¢}
SUSQUEHANNA O | MODERATELY WET. | TAMALCO D | TAYLORSFLAT, C | TENRAG [}
SUTA 8 | CLAYEY SUBSTRATUM | TAMALPAIS 4 ] SALINE~ALKALI | TENSAS o
SUTCLIFF 8 | SYCAMORE. C | TAMANEEN ® | TAYLORSVILLE C | TENSED c
SUTHER C | HMODERATELY WET | TAMBA 0 | TAZLINA A | TENSLEEP ]
SUTHERL AND 0 | SYCAMORE. DRAINED B | TAMELY B | TEAGULF C | TENSNOIR 8
SUTHERLIN € | SYCAMORE, FLOODED C | TAMFLAT D | TEAKEAN 8 | TENVORRD [V
SUTKIN 6 | SYCAMORE. CLAY B8 | TAMFORD © | TEALSDN o | TEO 8
SUTLEY 8 ] SUBSTRATUM | TAMMANY CREEK g | TEALWMITY o | TEOCULLI 8
SUTPHEN © | SYCAN A | TAMMING B 1 TEANAWAY B | TEPETE 3}
SUTRO C | sYCLE B | Tamp E | TEAPO C | TEGQUESTA 8sD
SUTTLER 8 | SYCOLINE 0 | TAMPICO e | TEASOALE B | TERADA ]
SUTTON a | sYENITE C | TAMAMA D | TEASPQON D | YERBIES ]
SUYER D | SYLACAUGA D | TANANA o | TEBAY 8 | YERENCE B
SUWANEE Bl sYLCD C | TANANA, THAWED e | TEBBS B | TERESA o
SVEA 3 | SYLVAN 8 | TANANA, MODERATELY C | TEBO e | TERINO o
SVENSEN 8 | SYLVANIAM C t wET | TECHADD © | TERLAN >
SYERDRUP 8 | SYLVESTER B | TANASEE g8 ) TECHICK 8 | TERLCO 8
SWAGER C | syLvia C | TAMAZZA & | TECO B | TERLINGUA 3}
SWAINOW B ] syYmco C | TANBARK O | TECOLOTE 8 | TERMINAL [
SNAKANE O | SYMERTON . B | TaNnDY 0 | TECOMAR o | TERMO [}
SWALER © | SYNAREP E | TANZuU¥ e | TECDPA © | TERGCMOTE [} I
SWALESILVER O | SYRACUSE 8 | TANEY C | TEDROW 8  TERDUGE D
SWAMPYDRANW B | SYRENE 8/D0] TANGAIR C | TEEL B | TERRA CEIA B/D
SWAN D} SYRETY C | TANGI € | TVEELER 8 | YERRA CEIA, TIDAL ©
SWANBOY D | TABECHEDING C | TANGLE C | TEEMAT 8 | TERRA CElAs 5}
SWANDAD 8 | TABERNASH B | TANNA 0 | YEESTO 0 | FREGUENTLY I
SWANL AKE 6 | TABLE MOUNTAIN B | TANNAHILL B8 | TEETERS ¢ t FLDODED
SWANNER D} TABLER O | TANNER C | TEEWINOT 0O | TERRAD C
SWANSEA 0 | TABOR D | TANNERs LOW D | TEFTON C | TERRETON 7]
SWANSON C | TACaN 8 | PRECIPITATION | TEGURD o | TERRETON, STONY [
SWANTGN Cro) TaCHIE D |} TANCE B | YEHACKAP] C | TERRIL a
MOTES: TW0O HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINEO/UNDRAINED SITUATION.

MUDIFIERS SHOWN, E.G., HEDROCK SUBSTRATUM, REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
A-38 (210-VI-TR-55, Second Ed., June 1986) I



Exhibit A-1, continued: Hydrologic soil groups for United States soils

TEQRO ¢ | THURLONTI ¢ | TINTON ‘A | TCLYEC C | YORs1DO o
TERRY - € | THURLOwW 8 1 TINYTOWN 8 | TOLUCA B | TORTUGAS 0
TERT D | THURMAN A | TIGCaANO 0 | TOLVAR B8 | TORULL [>]
TERWILLIGER € | THURMONT 8 | TIDGa 8 | TOMAH B | TOSCA B
TESAJO 8 | THwWOOP C ) TIPPAH C | TOMAHAWK A | TOSSER B
TESSFIVE D 1 TIAGOS 5 | TIPPECANDE B | .TOMALES O 1 TOSTONWN C
TETHRICK e 1 TIAK ¢ | TIPPER C | TOMASAKI C | TOTAV] A
TETON C ) TiBAN 6 | TIPPERARY A | TOMAST C | TOYELAKE 8
TETONTA 8 | TIBBITTS B | TIPPIPAH B | TOMBAF C | TOTEM 6
TETONKA c/0f TI8S ¢ | TIPPO € | TCMBSTONE B | TOTVIER [
TETONVIEW o | TI3SON e | TIPTON B | TOME e | TOTD B/D
TETONVILLE D ] TIBURDNES D} TIPYCNVILLE B} TaMEL D | TQTYEN c/o
TETONVILLE, C 1 Tica D | TIPTCP B | TOMERA C | TOUCHET C
GRAVELLY | TICE 6 | 7IROD C | TOMERA» CEMENTED D | TOUHEY 8
TETOTUM ¢ 1 TICELL 0D | TISEURY - B | , SUBSTRATUM | TOULA C
TEVIS 8 { TICHNDOR 0 { TISCH D | TOMECHI A { TOULON B
TEW C | TiICIND C | TISDALE C | TOMOKA 870 TOURN C
TEWA B ] TICKAPGO D } TISHAR B | TOMOTLEY BsD| TOURNGUIST 8
TEX B | TICKASON 8 ] TISONIA o | TOMS € | TOuRS 8
TEXANA D | TIDINGS & | TISWORTH C | TOMSHERRY C | TOUTLE A
TEXARK D | TIDWELL o | TITus E/D} TOMTY © | TOUTLE», FLOODED 8
TEXLINE 8 | TIERRA D ] TITUSVILLE C | TONALEA ¢ | TOVAR (o
TEXRAY 8 | TIERRANEGRE B [ TIvVOLY A | TONASKET B | TOWAVE B
TEZUMA C | TIESIDE D | TIvY C | TONATA 0O | TOWHEE »]
THACKER b | TIETON e |} Tca € | TONCANA B | TOWNER e
THACKERY B | TIFFANY /D TYCADLAKE 5 | TONEY D | TOWNLEY [d
THADER C | TIFTON 8 | TOANC 8 | TONGUE RIVER € | TOWNSEND C
THAGE C | TIGER CREEK € | Toano E | TONIO B | TOWOSAHGY -]
THATCHER B | TIGERON B | TecBIiCO A/O0} TONKA C/0l TOXAWAY 8/0
THATUNA C t TIGIT c | TCEIN B | TONKAVAR A | TOY 2]
THAYNE 83 | TIGIwaN 8 | TOBRISH C | TCONKAWA A | TOYAH B
THEBES B | VIGLEY & | TRELER 8 | TCNKEY B/D! TOYUSKA B
THEBD D | TIGON D} TCBOSA C | TONKIN 8 | TOzZE [}
THEDALUND c | Tigua c | vcey & | TONKINe. MODERATELY C | TRABUCC C
THEEDLE C | TIJERAS 2 | vocaL C | WwET { TRACHUTE 8
THENAS ¢ ] TIKI D | TOCALOMA C ) TONKS € | TRACK [
THEODOR o} TILFER 8/C1 TOCAN B | TDONOPAH A | TRACK, DRAINED [4
THEON n { TILFORD 8 | TOCCCA B8 | -TONOR € | TRACOSA [}
THERESA B | TILLEDA B '} TCoCK C | TONOWEK B | TRACY B
THERIOT D 1 TILLICUM B | TOCO1! B/D| TONRA B | TRADEDOLLAR B
THERMO D | TILLMAN C | TODDLER B | TONSINA € | TRAER B/D
THERMOPOLIS 0 1 TILLMONT B | TODDETAV O ] TONTI C | TRAG B
THESS 8 | TiLLOU € f TCDDVILLE 8 } ToNuCO O | TRAG. CGOL C
THEYFOROD A | TILma ¢ | vooos € } TOOLES D | TRAHAM C
THETIS B8 | TILSIT € | TOEHEAD e | TDOLESBORD 5 | TRAIL A
THIEFRIVER 8/Dl TILTOMW E | TGCEJA B | TOOMES D | TRAILAMP o
THIEL 8 | TIMBALIER o | TOEM C | TOONE C | TRAILCREEK C
THIESSEN C | TIMEERG C f TOGCHA e | TOONE, LOAMY € | TRAILHEAD 8
THIKE D | TIMBERHEAD 8 | TOGNONI 0 | SUBSTRATUM. STONY | TRAINER B
THIOKDL 8 | TIMBERLY & | 7060 g | topP C 1 TRAITORS D
THIRST O | TIMBERVILLE 8 ] TCGUS 0 | TGPEKI D | TRAMPAS 4
THISTLEBURN B | TIMBLIN D | TCHONA C | TOPEMAN O | TRAMwWAY a
THISTLEDEW 8 | TIMBUCTODO c | TCIMI C 1 ToPIA D | TRANGUILAR C
THOENY D | TIMENTWA B | TOINE B | YOPLIFF B | TRANSYLVANIA -3
THOMAS B/D] TIMHILL o | TCISNOT B/Df TOPONCE C | TRAPPER 8
THOMHILL B | TIMHUS B | TCISNOT. PONDED D | TOPPENISH D | TRAPPIST C
THOMS 0 | TIMKEN c | ToIvaBe C | TOPPENISH, DRAINED € | TRAPPS B
THORNBURGH 8 | TIMMERMAN 8 | TOkay e | TOPPER . 8 | TRAsSK C
THORNDALE D | TiMMOMS a | TOKEEN C | TORPSEY C | TRAVELERS D
THORNDIKE C/0| TIMPAHUTE o | TekLaY O | TOGUERVILLE O | TRAVER B
THORNOCK O | TIMPANOGODS 8 | TCKOPER D ] Toour © | TRAVERTINE <
THORNTON o | TIMPANUGOS. C 1 TeRUL C | Toouoe 4 | TRAVESSILLA [4
THOROUGHF ARE B | MODERATELY WELL I TRLANY B ! icP 0 | FRAVIS C
THORP ¢/0!  DRAINSED | YoiLey 8 | Tcreoy A | TRAVSON [3}
THOUT c | TIMPER D | TOLEDO © | TOGRCHLIGHT C | TRAWICK ]
THOW 8 1 TIMULA B | TOLEX | € | TORDIA D | TRAY C
THOWSON B | TINA C | ToLICHA ¢ | TOREX 8 | TREADWAY D
THRASH B | TINaJa e | TCLKE & | TORMUNTA C | TREATY B
THREADGILL B | TINa&MDU c ] T0LL 5 ) TORNEY D } TREBLE e
THREE CHOP 8 | TINDAHAY f | TGLLGATE 8 | TORNILLO e | TREBLOC [
THREEDOT D | TINDAHAY. GRAVELLY A | TOLLKOUSE © | TORNING e | TREBOR [
THRESK C 1 TINE A | TOLMAN D | YORODA 8 | TREEXOR o
THREEMILE 8 | TINEMAN e | TOuLNa E | TORONYO C | TREEKOR» NONSTONY ¢
THREETOP C | TINEMAN. WET ¢ | ToLo 8 | TORPEDO LAKE D | TREEN 1]
THROCK C | TINGEY B | TOLONIER B | TORREON ¢ | TREGO [«
THULEPRAH C '} TINKER C | TOLSDNA D | TORREDN, CDBBLY D | TREHARNE 4
THUMBERL AND B | TINN © | TOLSONA, TILL B | TORRES A | TRELK 8
THUNDERB IRD b | TINNIN A | SUESTRATUM ! YGRRO 8 | TRELONA D
THURBER D | TINSLEY, A I ToLsrel D | YORRY 8/D1 TREMANT B

NOTES? TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE CRAINED/UNDRAINED SITUATION,
MODIF1E3S SHOWN, E.G.» BEDROCK SUBSTRATUM, REFER 7O A SPECIFIC SOIL SFRIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

TREMBLES
TREMBLES»
MODERATELY WET
TREMONA

TREMPE
TREMPEALEAU
TRENARY
TRENHOLM

TRENT

TRENTON

TREON

TREP

TRES HERMANDS
TRESANO

TRESED

TRESTLE

TRETTEN

TREVINO

TREVLAC

TREY

TRIANGLE
TRIBBEY

TRICON

TRID

TR1D, NONSTONY
TRIDELL

TRIGGER

TRIGO

TRIMAD

TRIMBLE
TRIMMER
TRINIDAD
TRINITY
TRIO
TRIOMAS
TRIPIT
TRIPLEN
TRIPOL1
TRIPP
TRISTAN
TRITON
TRIX
TROCKEN
TROJAN
TROMP
TRONSEN
TROOK
TROOK »
TROPAL
YROPIC
YROSI
TROSKY
TROUGHS
YROUP
TROUT CREEX
TROUT RIVER
TROUTDALE
TROUTER
TROUTVILLE
TROVE
TROXEL
TRUAX
TRUBLE
TRUCE
TRUCHOT
TRUCKEE
TRUCKEE
TRUCKTON
TRUDAUY
TRUDE
TRUEF 15 SURE

_ TRUESDALE
TRUHO ¥
TRULAE
TRULON
TRUMAN
TRUMBULL
TRUMP

TRUNK

SALINE

ORAINED

NOTES:

(a4
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HODIFIERS SHOWN.,

A-40

TRUSCREEK
TRUSSEL

TRUYAR

TRYDN

TSALI

TSCHICOMA
TSIRKU

TSOSIE

TUB

TUBAC

TUBERET
TUCANNON
TUCKAHDE

TUCKER
TUCKERMAN
TUCSON
TUCUMCARI
YUFFIT

TUFFO

TUGHILL

TUJUNGA

TUKEY

TUKUHNIK
TUKWILA
TUKWILA, DRAINED
TULA
TULANAS
TULANAS
TULARE
TULARGD
TULARDSA
TULASE
TULCH
TULECAN
TULELAKE
TULTA
TULIK
TULLAHASSEE
TULLER
TULLDCK
TULLY

TULOSD

TUMAC

TUMALOD
TUMARION
TUMBLETON
TUMTUM

TUNBR IDGE
TUNEHILL
TUNICA

TUNIS
TUNITAS

TUNK
TUNKHANNOCK
TUNNEL
TUNNISON
TUCMI

TUPELD
TUPUKNUK
TUQUE
TURBEVILLE
TURBOTVILLE
TURBYFILL
TURK

TURKE YSPRINGS
TURLEY
TURLIN
TURLOCK
TURMOUND
TURNBACK
TURNBULL
TURNER
TURNERCREST
TURNERVILLE
TURNEY
TURRAH
TURRET
TURRIA
TURRIA,

DRAINED

¥ET

€aGuy

NONFLOODED
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BEDROCK SUBSTRATUM.

TURSON
TURTON
TUSAYAN
TUSCAN
TUSCARA¥AS
TUSCAWILLA
TUSCOL 4
TUSCOSS0
TUSCUMBI A
TUSEL
TUSIP

TUSK
TUSKAHOMA
TUSKEEGD
TUSLER
TUSQUITEE
TUSSY
TUSTELL
TUSTIN
TUSTUMENA
TUTE
TUTKILL
TUTNI
TUTTLE
TUTUILLA
TUTWILER
TUWEEP
TUXEKAN
TYEBA
TWEB A

WET
TWEBA,
TWEEDY
TWEENER
TWICK
TWIG
TWILIGHT
TWIN CPEEK
TWINING
TWINST
TWISSELMAN
TWISSELMAN »

SALINE-ALKALI,

WET
TWISSEL4AN»

SAL INE-ALKAL]
TWOMILE
TWOTOP
TYBO
TYEE
TYGART
TYGH
TYLER
TYNDALL
TYNDALL »
TYNER
TYDNEK
TYRE
TYRONE
TYSOM
TYZAK
UANA
UBANK
UBAR
UBEHFBE
UBIK
veLy
UCHEE
ucoLo
UCOPIA
UDAHOD
UDEL
UDELOPE
UDOLPHO
UFFENS
UFFENS.,
LGAK
UHALD1
UHL

MODERATELY

DRAINED

DRAINED

FLOODED
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UHL AND
UHLIG
UHLORN
UINTA
UKTAH

ULA

ULEN

UL IDA
ULLOA

ULM

ULRANT
ULRIC
ULRICHER
ULTRA
ULUPAL AKUA
ULy
ULYSSES
UMA

UMAP INE
UMAPINE »
UMATILLA
UMBARG
UMBERLAND
UMTI AT
UMIKOA
UMIL

UMP A
UMPCODS
UMPUMP
UNA
UNADILLA
UNAKA
UNAKWIK
UNAWEEP
UNCAS
UNCOMPAHGRE
UNDERWOOD
UNDUSK
UNGERS
UNICO!

UNION
UNIONTOWN
UNIONVILLE
UNISON

UNTUS
UNIVEGA
UNLIC

UNSEL

UNSON
UPDEGRAFF
UPDIKE
UPSATA
UPSHUR
UPSON

UPSON. STONY
UFSPRING
UPSTEER
UPTMOR
UPTON
UPVILLE
URACCA
URB ANA
URBO

URE AL
URICH
URIPNES
URIPNES »
URLAND
URNE
URNESS
URSA
URS INE
URTAH
URWIL
USsAL
USAL »
USHAR
USINE
USK

DRAINED

GRAVELLY

GRAVELLY

TW0O HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED SITUATION.
REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIt MAP LEGEND.

(210-VI-TR-55, Second Ed., June 1986)

AP ANACADDIANAANCCNHNDOONDIOINANADONDONONDPT OO DADIDNTOOOONODTNODODIDONOCOODAMDAO>»INTIDNANDANDODATDADD

N
o

N
o
o . e e e e e e e e e e e e e - ——— - —— ——— = ——— . - ——— ——— G —— = — —— -

'VALDEZ,

UTABA

UTALINE

UTE

UTICA

UTLEY

uTs0

uTUADO

UVADA

UVALDE

uvl

UWALA

UWHARRIE

UZONA

VABEM

VABUS

VACHERIE
YADAHO

VADER

VADNAILS

VADO

VAEDA

VAIDEN

VATILTON

VAIVA

vALBY

VALCO

VALCREEK
VALCREST
YALDEZ, CLAYEY
SUBSTRATUM
VALDEZ» SALINE

CLAYEY
SUBSTRATUM,
SALINE
VALDEZ.
YALDOSTA
VALE
VALENCIA
VALENT
VALENTINE
VALERA
YALHALLA
VALKARI A
VALKARIA,
DEPRESSIONAL
YALLAN

YALLE
VALLECITOS

VALLEOND
VALLERS
VALLEYCITY

VALMAR -

VALMONT

VALMY

VALNOR

YALOIS

VALPAC

VALSETZ

VALTO

DRAINED

VALTON

VALVERDE
VAMER
VAMONT

VAMP

YAN DUSEN
YAN HORN
VAN NOSTERN
VAN WAGONER
YANAJO
VANANDA
VANBRUNT
VANCE

VANDA
VANDALTA
YANDAMME
VANDAMORE
VANDERGRIFTY
VANDERHOFF
VANDERLIP
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VANEPPS
VANET
VANG

YANGUARD
VANKETER

YANNT
VANNDY

VANOCKER

VANOSS

YANPETTEN
VANSTICKLE

VANSON
VANSTEL
VANTAGE
VANVOR

VANWYPER
VANZANDT

YAQUERO
VARCOD
VARDEN
VARELUM
VARELUM

SUBSTRATUM

VARGAS
VARICK
VARINA
VARNA
VARNEY
VARRD

VARYSBURG

VASA
VASHT1
VYASQUEZ

VASSAL30RO

VASSAR
VASSETT
VASTINE
VASTINE
SALINE
VAUCLUS
YAUGHAN

VAUGHNSVILLE

VAY
VAYAS
VEAL
VEATCH
YEATCH
VEAZIE
VEBAR
YECONT
VEEDUM
VEET
VEGA
VEGA AL
VEGA BA
VEKOL
VEKDOL »
VELASCO
VELDA
VELOKAM
VELMA
VELOW
YELVYA
VENA
VENABLE
VYENADIT
VENANGOD
VENAPAS
VENATOR
VENETA
VENEZ 1A
VENICE
YENLO
VENTRIS
VENTURE
YENUM
VENUS
VERBOQOR
YERCLIF

NOTES:

Exhibit A-1, continued: Hydrologic soil groups for United States soils
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T¥D HYDROLOGIC SO1IL GROUPS SUCH AS B/C INDICATES THE DRAINEG/UNDRAINED SITUATION.
REFER TO A SPECIFIC SO1IL SERIES PHASE FOUND IN SOIL MAP LEGEND.

MODIF1SRS SHOWN.,

VERDE
YERDEL
YERDICO
VERDIGRIS
VERDUN
VERENDRYE
YERGAS
VERGENNES
VERHALEN
YERICK
VERITAS
VERJELES
YERLAND
YERLOT
VERME JO
VEPMILLION
VERMISA
YERNADO
VERNAL
VERNALIS
YERNDALE
VERNIA
YERNON
YERNONIA
VERQ
VERD, DEPRESSIONAL
VERSHIRE
VERSON
VERTEL
VERTREES
VES

VESEY
VESPER
YESSER
VESSILLA
VESTA
VESTABURG
VESTON
YETA
YETAL
VETEACD
VEYOD

VIA

VIAN
VIBLE
viBo
YIBORAS
VIBQRG
YICEE
vICK
YICKERY
VICKING
VICKING:» DRY
VICKSBURG
VICKTON
VICTINE
VICTOR
VICTORIA
VICTORVILLE
YICTORY
vicu

viDaA
VIDAURI
VIDRINE
YIEJA

Y IENNA
VIEQUES
VIGAR
YIGTA
VIGNOLD
viGo
vIGus
VIKING
viIL -
YILAS
VILLA
VILLA GROVE
VILLEGREEN
viLLY

EeGow
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BEDROCK SUBSTRATUM,.

VILLY. DRAINED
VILOT
VINVILLE
YINA
VINCENNES
VINCENT
VINCOM
VINDICATOR
VINEGARRODN
YINE YARD
VINGD
VINENG
YININI
VINITA
VINJE
VINLAND
VINSAD
VINSON
VINT
VINT»
YVINTAS
YIMTON
VIOLA
VIPONY
VIRATON
VIRCEN
VIRGELLE
VIRGIL
VIRGIN PEAK
YIRGIN RIVER
YIRKULA
VIRTUE
VISTA
VITKLE
VITZTHUM
VIUDA
v IUM
VIVES
VIVl
VIXEN
VIZCAIND
VIZCAPOINT
VLASATY
VLECK
vLy
VOATS
voca
VODEPMAIER
¥OIGHT
YOLACORA
VOLASH
YOLBORG
voLce
VOLENTE
VOLINIA
VOLKMAR
VOLNEY
VOLPERIE
vOLTA
VOLTAGE
VOLTAIRE
VOLTAIRE »
YOLTAIRE »
SUBSTRATUM
VOLUSIA
VONA
VONALEE
VYONASON
YOQDORHIES
YORE
VOSBURG

WET

‘voss

VOSSET
YULCAN
VYLACH
WAAS
WABANICA
WABASH
WADASHA

DRAINED
GRAVELLY
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wWABASSO
WABASSD.
DEPRESSIONAL
WABBASEKA
WABEK
WABEN
WABUSKA
WACA
WACAHOOTA
WACDTA
WACOUSTA
WADAMS
wADDOUPS
WADELL
wWADENA
WADENILL
WADER
% ADESPRINGS
WADLEIGH
WADMALAW
WADSWORTH
WAGES
WAGNER
WAGONBOX
WAGONTIRE
WAGRAM
WAHA
WAHATOYA
wAHEE
WAHGUYHE
WAHIAWA
WAHTKUL I
WAHKEENA
WAMLUKE
WAHOOD
WAHPETON
WAHREKDAM
WAHSTAL
WAHTIGUP
WAHTUM
WAHWE AP
WATAHA
WATAKOA
WAIALEALE
WATALUA
WATAWA
WAITHUNA
WATKALDA
WATKANE
WAIKAPUY
WATKOMO
WATLUKY
WAIMER
WAINEE
WAINOLA
WAIPAHU
NAISKA
WAITS
WAKE
WAKEEN
WAKEF IELD
WAKELAND
WAKEPISH
WAKITA
WAKONDA
WAKDNDA» TILL
SUBSTRATUM
WAKULLA
WALCAN
WALCOTT
WALDBILLIG
%ALDECK
WALDEN
WALOO
wALDORF
WALDPORT
WALDRON
WALDROUP
WALES

(210-VI-TR-55, Second Ed., June 1986)
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WALESs OVERBLOWN

waLFORD

‘WALHALLA

WALKE
WALKNOLLS
WALKON
WALL

WALLA WALLA
WALLACE
WALLEN
WALLER
WALLINGTON
WALLKILL
WALLKILL »
NONFLOODED
WALLOWA
WALLROCK
WALLSBURG
WALLSON
WALLUSKI
WALNETT
WALONG
WALPOLE
WALREES
WAL SH
WALSTEAD
YALTERS
WAL TERSHOW
WALTI
WALUM
WALVAN
WALVILLE
WaMBA

WAMBA, DRAINED

‘WAMDUSK A

WAMEGO
WAMIC
WAMPOO
WAMPSVILLE
WANAGAN
WANBLEE
WANDA
WANDO
WANETTA
WANTLLA
WANN
WANNACOTT
WANOGA
WANOM [E
WANSER
WANSER,
WAPAL
WAPAL» BEORDCK
SUBSTRATUM
WAPAL . BEDRODCK
SUBSTRATUM
WAPATO
WAPELLO
WAPI
WAPINITIA
WAPPING
WAPPINGER
wWAPPOD
WAPSHILLA
WAPSIE
NAPTUS
WARBA
WARDBORQ
WARDELL
WARDEN
WARDENOT
WARDWELL
WARE
WAREAGLE
NAREHAM
WARM SPRINGS
WARM SPRINGS.
ORAINEDs CLAY
SUBSTRATUM
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

WARM SPRINGS. | WAUPECAN 8 | WELD C | WETTERHORN C | WIBAUX
DRAINED, ALKALI | WAUGUIE B | WELDA € | WETZEL O § WICHITA
WARM SPRINGS, | WAURIKA © | WELLER C | WEVERTON B | ICHUP
DRAINED | WAUSEON 8/0] WELLINGTON D | WEWELA B | WICKAHONEY
WARM SPRINGS, COOL C | wAUTOMA 8/D| WELLMAN 8 | WEWDKA C | WICKENBURG
WARMAN B/0) WAVELAND 8/D| WELLS ® | WEYERS C/D} WICKERSHAR
WARMAN, GRAVELLY A/D] WAVELAND, O | WELLSBOROD € | WEYMOUTH B | WICKETY
SUBSOIL | DEPRESSIONAL ]| WELL 5CREEK B | WHAKANA B} WICKHAM
WARNEKE D | WAVERLY B/0) WELLSED C | WHALAN B | wiCcKIup
WARNERS C/D) WAWASEE B | WELLSTON 8 | wHALEY D | WICKSBURG
WARNOCK B ] WAWINA A ] WELLSVILLE B | WHARTON C | WICUP
WARRENTON D | wax C | WELLTON B | WHATCOM C | WIDEMAN
YARSAW B8 | waxpooL 0 | wELOY € | WHATELY D | WIDEN
WARSING 8 | wavaH B | WELRING D | WHEATLEY A/D] WIDTSDE
WARWICK A | WAYBE 0O | WELSUM D | WHEATRIDGE 8 | WIEHL
WAS A O | WAYCUP B | WELTER 0 | WHEATVILLE 8 | WIELAND
WASATCH A | WAYDEN O | WEMPLE 8 | WHEELER B | WIERGATE
¥ASCO B | WAYLAND C/D| WENAS C | WHEELERVILLE 8 | wIFFO
¥ASDA 8701 WAYMOR B | WENAS. DRAINED € | WHEELING B | WIGGLER
WASEPI 8 | WAYNECO D | WENATCHEE € | WHEELON D | WIGGLETON
WASHBURN D | WAYNESBGROD B | WENDANE C | WHMETROCK C | WIGTON
WASHINGTON B | WAYNETOWN C | ®WENDANE, DRAINED 8 | WHETSTONE C | WILAHA
WASHINGTON» WET C | wEa 8 { WENDDVER 0 | WHICHMAN B | WILBANKS
SUBSTRATUM | WEASH C | WENDTE D | WHIDBEY C | WILBRAHAM
WASHOE B | WEATHERFORD B | WENDNA C | WHILPMANG D | WILBUR
WASHOUGAL B | WEAVER "€ | WENTWORTH B | WHIPPANY € | WILBURTON
WASHTENAW CADY WEAVERVILLE 8 | WEOGUFKA C | WHIPPLE o] f wiLcCo
WASILLA D | WEHB C | wEPD C | WHIPSTOCK € | wILcox
WAS1DJA B | WEBBRIDGE 8 | WERELOD 8 | WHIRLO 8 | WILCOXSON
WASKISH D | WEBBTOWN C | WERLOG C |} WHISKEYDICK C | WILDALE
WASKOM C | WEBER B | WERNER D | WHISPERING C | wWILDCAT
WASPD 0 | WEBILE C | WERNOCK B | WHISTLE 8 | WILDERNESS
WASSAIC B | WEBSTER 8/D| WESCONNETT C | wHIT 8 )} WILDGEN
WASSIT 0 | WEDEKIND D | WESDY C | WHITAKER C | WILDHORSE
WATAB C | WEDERTZ 8 | WESFIL © | WHITE HOUSE C | WILDORS
WATAMA C | WEDGE A | WESIX D | WHITE STORE 0 | WILDWODOD
WATAUGA 8 | WEDLAR C | WESKaA D ] WHITE SWaAN D | WILE
¥ATCHAROB C | WEDOWEE B | WESLEY B | WHITECAP D | WILEY
WATCHAUG B | WEED 8 | wESO 8 | wWHITECLOUD B | WILHITE
WATCHUNG D | WEEDING O | WEsSPac D ) WHITECOW 8 | WILHOIY
WATERBURY O | WEEOMARK B | WESPAC, SANDY C | WHITECRDSS D | WILKES
WATERCANYON 8 | WEEKEIWACHEE D | SUBSTRATUM | WHITEF1ISH 8 | WILKESON
WATEREE B | WEEKS C | WESSEL C | WRITEFORD 8 | WILKINS
WATERMAN 0 | WEEKSVILLE B/01 WESTEROOK O | WHITEHALL B | wiLL
WATERTOWN A | WEENA O | WESTBURY C | WHITEMILLS C | WILLABY
WATERVILLE 8 | WEEPAH € | WESTBUTTYE C . | WHITEHORN 0 | WILLACY
WATKINS 8 | WEESATCHE B | WESTCAMP C | WHITEHORSE 8 | WILLAKENZIE
WATKINS RIDGE 8 | WEGA 8 | WESTCREEK B | WHITEKNOB B | WILLAMAR
WATO B |. WEHADKEE D | WESTE C | WHITELAKE B | WILLAMETTE
WATONGA D | WEIGANG C | WESTERVILLE B | WHITEMAN D | WILLAMETTE, WET
¥ATOOPAH 8 | WEIGLE D | WESTFORK 0 § WHITEPEAK O | WILLANCH
wATROUS 8 | WEIKERT C/D| WESTHAVEN B | WHITERIVER C | WILLAPA
WATSEKA 8 | WEIMER 0 | WESTHAVEN. C ) WHITEROCK D | WILLARD
WATSON C | WEINBACH € | SALINE=-ALKALI | WHITESBORO C | WILLETTYE
WATSONIA D | WEINGART. © | WESTIMOIAN € | WHITESBURG C | wILLHILL
WATSONVILLE 0 | WEINGARTEN C | WESTLAKE D | WHITESUN D | WILLHO
WATT D | WEIR O | WESTLAND B8/D| WHITESTONE 8 | WILLIAMS
wATTON C | WEIRMAN C | WESTHMORE € | WHITETHORN B | WILL!IAMSBURG
WATUST C |} WEIRMAN, WET O | NESTMORELAND 8 | WHITEWATER D | WILLTAMSON
waUBAY 8 | WEIRMAN, A 1 WESTON O | WHITEWOLF A | NILLIAMSPORT
WAUBEEK 8 | NONFLOODED | WESTOVER 8 | WHITEWOOD C/D| WILLIAMSTOWN
¥AUBERG O | WEISBURG C | WESTPHALIA B | WHITEWDOD. A/D| WILLTAMSVILLE
WAUBONSIE 8 | WEISER B | WESTPLAIN D | NONFLDODED | WILLIMAN
WAUCEDAH © | WEISHAUPT O | WESYPORT A | WHITEWRIGHT ¢ | WILLIS
WAUCHUL & B/D| WEISSENFELS C | WESTPORT., THIN B | WHITING 8 | WILLISTON
WAUCHULA, 0O | WEITAS 8 | SURFACE | WHITINGER C | WILLOW CREEK
DEPRESSIONAL | WEITCHPEC C | 'WESTSHORE D | WHITLEY B | WILLOWDALE
WAUCORA © | WEKODA D ] wESTVACO C |} WHITLODCX B | WILLDWEMDC
WAUCOMA 8 | WELAKA A | WESTVIEW B | WHITMAN D | WILLODWMAN
WAUCONDA B} WELBY B § WESTVILLE B | WHITNEY € | wiLLO¥S
WAUKEE 8 | WELCH O | WESTWEGOD D | WHITORE e | wiLLvooO
WAUKEGAN B | WELCH, GRAVELLY B | WESWIND C | WHITSOL B | WILMaA
WAUKENA 0 | SUBSTRATUM, | WESWOOD B | WHITSON D | WILMER
WAUXON 8 | DRAINED | WETA D | WHITTIER B | WILMINGTON
WAULD C | WELCH. RARELY B | WETHERSFIELD C | WHITWELL € | WILMONT
WAUMAC B | FLOODED. DRAINED i WETHEY C | WHOBREY < | WILMONTON
WAUMBEK B | WELCH, DRAINED C | WETHEY» DRAINED A | WHOLAN 8 | WILPAR
WAUNA € | WELCHLAND 8 | WETMORE D | WHDRLED C 1 WILPOINT
WAUPACA 8/D] WELCOME B | WETSAW C | wHY 8 |} WILSHIRE

ONNONODDNOIUPPFDOPONNDTAP>>PNIDARRATIT OND

~
o
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NOTES: TWO HYDROLDGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRATNED/UNDRA INED SITUATION.
MODIFIERS SHOWN, E.G.s» BEDROCK S5UBSTRATUM, REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

WILSON
WILSONGULCH
WILSONYILLE
WILSOR
WILST
WILTON
WINADA
WINBERRY
WINCHESTER
WINCHUCK
WIND RIVER
WINDCOAT
WINDER
WINDER
DEPRESSIONAL
WINDHAM
WINDICREEK
WINDMILL
WINDSDR
WINDTHORST
WINDWHISTLE
‘WINDWHISTLE,
WINDY
WINDYPOINT
WINEG
WINEMA
WINETTI
WINEVADA
WINFALL
WINFIELD
WING
WINGATE
WINGER
WINGINAW
WINGVILLE
WINIFRED
WINK
WINKEL
WINKLEMAN
WINKLEMAN,
WINKLER
WINLER
WINLO
WINN
WINNEBAGO
WINNE CONNE
WINNE CODK
WINNEMUCCA
WINNESHIEK
WINNETT
WINNSBORO
WINOM
WINONA
WINOOSKI
W INOPEE
WINRIOGE
WINSHIP
WINSPECTY
WINSTON
WINT
WINTERFIELD
WINTERHAVEN
WINTERIDGE
WINTERS
WINTERSBURG
WINTERSET
WINTHROP
WINTLEY
WINTON
WINTONER
WINU
WINZ
wNIDTA
wIPPLE
WIRT
W1SCOw
WISE
WISEMAN
WISFLAT

WET

NDTES:

MODIFIERS SHOWN,

WARM
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WISHARD
WISHBONE
WISHEYLU
WISHK AH
WISHKAH .
wWISKAN
WISKIFLAT
WISNER
WISTER
WITBECK
WITEFELS
WITHAM
WITHEE
WITHERBEE
WITHERELL
WITHERS
wITT
WITTEN
WITTENBERG
WITZEL
wIX
W 1XDM
WOCKLEY
wODA
WODEN
WODSKOW
WODSKOWs
WOHLY
®oLCo
wWOLCOTT
WOLDALE
WOLDALE,
WOLF
WOLF POINT
WOLFCREEK
WOLFESON
WOLFESON,
WOLFEY
WOLFPEN
WOLFTEVER
WOLLARD
WOLLENT
wOLOT
WOLVERINE
WOMACK
w00
w00, OVERWASH
w00, WET
wWOOD RIVER
WODDBECK
WOODB INE
WOODBR IDGE
WOODBURN
WOODBURY
wOODCOCK
WOODFORD
WOODGUL CH
WOODHALL
WOODHURST
WOODIN
WODDENGTON
¥OODINVILLE
WODDINVILLE»
DRAINED
WODDLAWN
WOODLE AF
wWOODLY
WOODL YN
WOODMANSIE
WODDMERE
WODDMONT
wWOODPASS
WOODROCK
wWOO0OROW
WOODROW
SALINE-ALKALI
WOODROW »
OCCASIONALLY
FLOODED

DRAIN

ORAIN

DRAIN

WET

EeGas

ADAPNDTTTOND

[al

c i
8 |
[
o 1
ED c i
[
8 |
B/O|
[ |
B8/0|
B |
I |
[}
A/O|
o |
[ |
B |
o |
g |
o
[
B |
[
D |
8 |
[
€0 8 |
[ |
[
/0|
o
€D [
8 |
[ |
8
[
|
[
A |
[
< |
[ |
e |
A
c 1
e
[ |
[
e
8 |
8 |
c |
c |
o 1
B |
oo
L
c 1
[ |
c |
B/D]
o
c
|

1

|

|

I

|

|

|

|

|

¢

]

|

J

|

1

BEDROCK SUBSTRATUM,

WCODS CROSS
WOODSEYE
WOCDSF IELD
w00D S 1DE
WODDSLAKE
WOCDSON
wOODSTOCK
WOODSTOWN
WOODTELL
WOODVILLE
WOODWARD
WOODWEST
WCOFUS
WOOLPER
WOOLSEY
WOOLSTALF
WOOLSTED
WOONSOCKET
WODSLEY

®ODS TER
WORCESTER
WURDEN

WORF

WORFKA

WORF MAN

WORF STONE
WORK

WORK . GRAVELLY
WORLAND
WORLEY
WORMSER
WORDCK
WORSHAM
WORTH
WORTHEN
WORTHING
WORTHAN
WORTHAN,
WOVOKA
WRANGELL
WRANGO
WRAYHA
WRED AN
WRENCOE
WRENMAN
WRENTHAN
WRIGHT
WRIGHTMAN
WRIGHTSBORD
WRIGHTSVILLE
¥R IGHTWOOD
WUKDK ]
WUKS 1
WULFERT
WUNJEY
WUPATKI
WURND
WURSTE N
WURTSBORG
WYALUSING
WYANDOTTE
WYANT

WYARD

SANDY

‘WY ARND

WYATT
wYCOLO
WYE
WYEAST
¥YETH
WYEVILLE
¥YICK
WYKEHAM
WYKOFF
WYMAN
WYMLCRE
WYNDMERE
WYNN
WYNNVILLE
WYNDNA

NNTPUDOTONTOTNNDODNOCUOMNDNOETO P TOOANANNNOTO» D POUDDTNOINONTANDTOMNMANNTIRIDOAODRCOINANODDIANDC

WYNQOSE
WYDCENA
WYOMING
WYRENE
¥YSOCK1
XANA
XANADU
XAYIER
XENTA
XENG
XERTA
XERXES
X1Ca
X INE
XIPE
XIPEs M
WET
XMAN
YACOLT
YAGOD
YAHANA
YAHARA
YAHNE
YAHOLA
YaHOOD
YAINAX
YAK I
YAKIMA
YAKUS
YAKUTAT
YALELAK
YALESVI
YALLANIT
YALMER
YAMAC
YAMHILL
YAMO
YAMSAY
YANA
YANCY
YANKEE
YANK TON
YANUSH
YAP
YAPOAH
YAGUI
YAQUINA
YAQUINA
YARCO
YARDLEY
YARTS
YATAHON!

YATAHONE Y,

YATES
YAUCD
Y AUHANN
YAUPDN
YAWDIM
YAWHEE
YAWKEY
YAXON
YEAGER
YEARY
YEATES
YEATES
LOAMY
STONY
YEATES
LOAMY
YEATES
STONY
YEATES
NONSTO
YEATES
YEAYES
cossLY
YEATON
YECROSS
YEDL ICK
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ODERATELY

E
LLE

s DRAINED

EY
STONY

AR

HOLLOW
HOLLOW
SUBSTRATUM,

HOLLOW,
SUBSTRATUM
HOLLOW,

HOLLOW,»
NY

HOLLOW,
HOLLOW,

DRY

TWO HYOROLOGIC SODIL GROUPS 5UCH AS B/C INDICATES THE DRAINED/UNDRAINED SITUATION.
REFER TO A SPECIFIC SOIL SERIES PHASE FOUND

ADAADADDDTOMDA®R®> DO

ADAPDDDOODODNOOAMNDAOCADOODIETQODOODMNANOPTNT»ODCDOCDNANANDO

n
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IN S0IL MAP LEGEND.

YEGEN
YEGUAS
YELJACK
YELLOWBAY
YELLOWHOUND
YELLOWROCK
YELLOWSTONE
YELM
YEMASSEE
YENCE
YENLO
YENRAB
YEOMAN
YEQPIM
YERINGTON
YERMOD
YESUN
YETTEM
YETULL
Y160
YIPOR
YLIG
YOBE
YOCHUM
YOCKEY
YODER
Yooy
YOHURT
YCKAYOD
YOKOHL
YOKUT
YOLLABCLLY
YoLo
YOLOGO
YOMBA
YOMONT
YONGES
YONNA
YORBA
YORK
YORK TOWN
YORKTREE
YORKVILLE
YosT
YOST,
YOUD
YOUGA
YOUGAW SANDY
SUBSTRATUM
YOUJAY
YOUMAN
YOUNGSTON
YOUNGSTONS»
YOURAME
YOUTLKUE
YOVIMPA
YpSI
YRIBARREN
YSIDORA
YTURBIDE
YTURRIA
YUBA
YUKD
YUK ON
YULEE
YUNES
YUNQUE
YURM
YUTRUE
YUVAS
ZAAR
ZaBA
24CA
2ACHARIAS
ZACHARY
2ACK
2AD06
ZADVAR
ZAFRA

DRAINED

YET

COWONOoOONOoONU OO oD OToOTNTNNNANDT P TTIPPQEP>POINAANAD>2TTND

WOPrO0NRODBUTCTONDOC OO PN N TZNTNC

A-43



Exhibit A-1, continued: Hydrologic soil groups for United States soils

ZAGG
ZAHILL
ZAHL

ZA10Y
ZAKME
zaLcn
ZALDA
2aLLA
ZAMORA
ZAMSCAN
ZANBUR
ZANE
ZANETIS
ZANESVILLE
ZANGO

ZAPA
ZAPATA
ZARK
ZATOVILLE
zau

ZAVALA
ZAVCD
ZAYANTE
ZAZA

ZEALE

4]

ZEBA
ZECANYDN
ZEEBAR
ZEEKA
ZEELNOT
ZEESIX
ZEGRO
ZEIBRIGHY
ZELL

ZEN

ZENDA

ZENT
ZENIFF
ZENITH
ZENKER
ZENGD
ZENOR
ZENORIA
ZEOMCHT
ZEONA
ZEORELY
ZEPHAN
ZEPHYR
ZEPP

ZER

ZERK
2ERKER
ZEVADEZ
Z1A

ZIBATE
Z1EGENFUSS
ZIEGLER
Z1GWETID
ZILABOY
ZILLAH
ZILLAH,
ZILLION
ZILLMAN
ZIMMERMARN
ZINEB
ZING
ZINZER
ZINZER,
ZION
z1ppP
ZIPPEL
ZIRAM
ZITA
ZITTAY
204R
ZOATE
20E
Z0ESTa

DRAINED

SALINE

NOTES:

DOONADODIONNALAPPTINCODNMOODNDPDOWTONO>PMNIRIETOINNANDIDINATAHAINTIDOPP NADNANNAANNOHNOTTIPLPO>PUINDNN

2Z0KNER

Z0LA

ZOLFQ
ZO0LTAY

200K

ZOOK» SILTY
SUBSTRATUM
Z20RRA
ZURRAVISTA
Z0YER

ZUBER
ZUFELT
2UKAN

ZULCH

ZUMAN

ZUMANSs PROTECTED

ZUMBRO
ZUMWALT
ZUNDELL
ZUNHALL
2UNT
ZURICH
ZWICKER
2WIEFEL
ZWINGLE
ZYGORE
ZYME
ZYMER
ZYNBAR
2ZYNBAR» TILL
SUBSTRATUM
ZYPLARQ
ZYZYL
vzz1
ZY2IUG

TWO HYDROLOGIC SOIL GROUPS SUCH AS E/C

nmmomonnmonnn»Qooonnoho [aNaNaNaRal=]
A~

[= el Rl

INDICATES THE DRAINED/UKNDRAINED SITUATION.

MODIFIERS SHOWNs €.G.» BECROCK SUBSTRATUM, REFER TO A SPECIFIC SOIL SERIES PHASE FDUND
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Appendix B: Synthetic ralnfall distributions and rainfall

data sources

The highest peak discharges from small watersheds
in the United States are usually caused by intense,
brief rainfalls that may occur as distinct events or as
part of a longer storm. These intense rainstorms do
not usually extend over a large area and intensities
vary greatly. One common practice in rainfall-runoff
analysis is to develop a synthetic rainfall distribution
to use in lieun of actual storm events. This
distribution includes maximum rainfall intensities for
the selected design frequency arranged in a sequence
that is critical for producing peak runoff.

Synthetic rainfall distributions

The length of the most intense rainfall period
contributing to the peak runoff rate is related to the
time of concentration (T,) for the watershed. In a
hydrograph created with SCS procedures, the
duration of rainfall that directly contributes to the
peak is about 170 percent of the T.. For example,
the most intense &.5-minute rainfall period would
contribute to the peak discharge for a watershed
with a T, of 5 minutes; the most intense 8.5-hour
period would contribute to the peak for a watershed
with a 5-hour T,.

Different rainfall distributions can be developed for
each of these watersheds to emphasize the critical
rainfall duration for the peak discharges. However,
to avoid the use of a different set of rainfall
intensities for each drainage area size, a set of
synthetic rainfall distributions having “‘nested”
rainfall intensities was developed. The set .
“maximizes” the rainfall intensities by incorporating
selected short duration intensities within those
needed for longer durations at the same probability
level.

For the size of the drainage areas for which SCS
usually provides- assistance, a storm period of 24
hours was chosen for the synthetic rainfall
distributions. The 24-hour storm, while longer than
that needed to determine peaks for these drainage
areas, is appropriate for determining runoff volumes.
Therefore, a single storm duration and associated
synthetic rainfall distribution can be used to
represent not only the peak discharges but also the
runoff volumes for a range of drainage area sizes.

(210-VI-TR-55, Second Ed., June 1986)

111

Fraction of 24~hour rainfell
=3
«»
T

0 3 6 9 12 15 18 21 24

Time, houra

Figure B-1.—-SCS 24-hour rainfall distributions.

The intensity of rainfall varies considerably during a
storm as well as over geographic regions. To
represent various regions of the United States, SCS
developed four synthetic 24-hour rainfall distributions
(, IA, 11, and III) from available National Weather
Service (NWS) duration-frequency data (Hershfield
1961; Frederick et al., 1977) or local storm data.
Type IA is the least intense and type II the most
intense short duration rainfall. The four distributions
are shown in figure B-1, and figure B-2 shows their
approximate geographic boundaries.

Types I and IA represent the Pacific maritime
climate with wet winters and dry summers. Type 111
represents Gulf of Mexico and Atlantic coastal areas
where tropical storins bring large 24-hour rainfall
amounts. Type II represents the rest of the country.
For more precise distribution boundaries in a state
having more than one type, contact the SCS State
Conservation Engineer.

B-1



-l'lll'l"l".’:

addy—~g-
. o° %m\,\l\“w | .u T
d4 A
111 _» 1 /// ; X

(210-VI-TR-55, Second Ed., June 1986)

B2



Rainfall data sources

This section lists the most current 24-hour rainfall
data published by the National Weather Service
(NWS) for various parts of the country. Because
NWS Technical Paper 40 (TP-40) is out of print, the
24-hour rainfall maps for areas east of the 105th
meridian are included here as figures B-3 through
B-8. For the area generally west of the 105th
meridian, TP-40 has been superseded by NOAA
Atlas 2, the Precipitation-Frequency Atlas of the
Western United States, published by the National
Oceanic and Atmospheric Administration.

East of 105th meridian

Hershfield, D. M. 1961. Rainfall frequency atlas of
the United States for durations from 80 minutes to
24 hours and return periods from 1 to 100 years.
U.S. Dep. Commerce, Weather Bur. Tech. Pap. No.
40. Washington, DC. 115 p.

West of 105th meridian

Miller, J.F., R.H. Frederick, and R.J. Tracey. 1973,
Precipitation-frequency atlas of the Western United
States. Vol. I, Montana; Vol. II, Wyoming; Vol. 11],
Colerado; Vol. IV, New Mexico; Vol. V, Idaho; Vol.

V1, Utah; Vol. VII, Nevada; Vol. VIII, Arizona; Vol.

1X, Washington; Vol. X, Oregon; Vol, XI, California.
U.S. Dep. Commerce, National Weather Service,

"NOAA Atlas 2. Silver Spring, MD.

Alaska

Miller, John F. 1963. Probable maximum
precipitation and rainfall-frequency data for Alaska
for areas to 400 square miles, durations to 24 hours
and return pericds from 1 to 100 years. U.S. Dep.
Commerce, Weather Bur. Tech. Pap. No. 47.
Washington, DC. 69 p.

(210-VI-TR-55, Second Ed., June 1986)

Hawaii

Weather Bureau. 1962. Rainfall-frequency atlas of the
Hawaiian Islands for areas to 200 square miles,
durations to 24 hours and return periods from 1 to
100 years. U.S. Dep. Commerce, Weather Bur. Tech.
Pap. No. 43. Washington, DC. 60 p.

Puerto Rico and Virgin Islands

Weather Bureau. 1961. Generalized estimates of
probable maximum precipitation and rainfall-
frequency data for Puerto Rico and Virgin Islands
for areas to 400 square miles, durations to 24 hours,
and return periods from 1 to 100 years. U.S. Dep.
Commerce, Weather Bur. Tech. Pap. No. 42.
Washington, DC. 94 p.
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Figure B-5.—Ten-year, 24-hour rainfall.



54q

3 =

(9861 unp “ppl puoddy ‘GG-Y I IA013)

5.YEAR

PR

24-HOUR

N

x>__z_">_.L_=zo:m@

o r

o Somoowoo»ooz_
L A 1 —l 1

ALBERS EQUAL AREA PRQJECTION

STANDARD PARALLELS 25 AND 45° -

-R-394952

Figure B-4.—Five-year, 24-hour rainfall.

-



‘[IBJUlRL ANOY-F7 ‘AIL-IALJ-KJuam] — 9-( 4ndiy

B-7

=

¥-S6BE-UD,

r

2§¥ ANV 052 ST131IVHYd QUVANYLS
NOILD3rQud v3uy IWYNO3 Sy381v

T T T
oOm OON OO~

(210-VI-TR-55, Second Ed., June 1986)

| (STHOND TTVANIVE NOH-VZ HVIA'S

= )

o}

HE EE I I BN TS N B IR BN B B EBm B



‘[rejurel anoy-yg ‘1e’f-LPYLi—:L-g 3n3dg

=
S-GBYEE-H-B, . !

S .._ﬂwl\ oS OGNV »SZ S1371TvHVd QUVANYIS
- Y NOILDIrOY¥d YUY WNO3 sy3aw
\
i
|

—T Y T —
_s_oov OOm oow ooa O

£ 18 9
2 1 X

(210-VI-TR-55, Second Ed., June -1986)

|
|

‘ IO S S
|

+ (SHONI) TIVANIVY MNOH-vE %m%om

i
1
i
- - - ot

B8




‘[rejured anoy-p7 ‘1e’aL-paapuny-s3uQ)—-g-q aInfiJ S
m
E
= = = =
9-GEY6E Y4B i I._
| i e «S¥ ONV 252 $131TVHYJ QUVANYLS !
) i NOILD3rOYd ¥34Y YNO3 SH3gTV :
e N / — T —— A
. - \ INOOP 00E 00z OOl 0 !
e \ 1 a0 9
] 4 s ____auNku! o ’ ﬁ
\ ? \ ﬂ.
Y \ St !
| e i)
w1 5
~
1=
53]
N
1
e
5
J
=
€3]
=
=
=]
o
D
w2
le)
©
=
&
e
=
(=
—
o
| |
TAVINIVY HNOH-¥T Y
\ [ i .
1 :




Appendix C: Computer program

The TR-55 procedures have been incorporated in a
computer program. The program, written in BASIC,
requires less than 256K memory to operate and was
developed for an MS-DOS operating system. Users of
the program, however, still need to be familiar with
the procedures in this TR. Features of the program
include the following:

e The full screen (24 lines, 80 columns) is used to
" enter data. Flexibility of coding allows movement
about the screen for quick data modifications.

+ Function keys provide menu power to move to
different modules (TR-55 chapters) within the
program. Some keys are permanently defined
while others vary by module.

o “Help” screens provide pertinent information to
the user depending on location in the program.
Two types of information are included: (1) define
system operation and (2) describe input
parameters.

« User files provide for optional entry of local data,
such as rainfall-frequency, graphic peak discharge
equation coefficients, and tabular hydrographs for
other rainfall distributions.

Copies of the program can be obtained from—

National Technical Information Service
U.S. Department of Commerce

5285 Port Royal Road

Springfield, VA 22161

Telephone (703) 487-4650 ~

(210-VI-TR-55, Second Ed., June 1986)



I Appendix D: Worksheets

This appendix contains seven worksheets that can be

reproduced for use with chapters 2 through 6. There
is no worksheet for chapter 1.

Chapter Worksheet
2 2

3 3

4 4

5 ba, bb

6 6a, 6b

(210-VI-TR-55, Second Ed., June 1986) D-1
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D2

Worksheet 2: Runoff curve number and runoff

Project By Date
Location Checked Date
Circle one: Present Developed
1. Runoff curve number {(CN)
Soil name Cover deseription Area Product
1/
and CN = of
hydrologic (cover type, treatment, and e~ CN x area
. 1 o] <
group hydrologic condition; o 1 |Dacres
. : o~ (] .2
percent impervious; [} Omi
unconnected/connected impervious Al sl eol%
(appendix A) area ratio) N A B
l/ Use only one CN source per line. Totals =
CN (weighted) = total product = = Use CN =
total area
2. Runoff
Storm #1 Storm #2 Storm #3

Frequency sevessessosrvanassonssesnscnoan

yr
Rainfall, P (24-hour) ....i.eveeecvassse in
RUnOff,Q P N R B N I T ST ST PSP S in

(Use P and CN with table 2-1, fig. 2-1,
or eqs. 2-3 and 2~4.,)

(210-VI-TR-55, Second Ed., June 1986)
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Sheet flow (Applicable to T. only) Segment ID

Worksheet 3: Time of ¢oncentration (T.) or travel time (Ty)

Project By Date

Location ) Checked Date

Circle one: Present Developed

Circle one: T, ’I.‘t through subarea

NOTES: Space for as many as two segments per flow type can be used for each
worksheet,

Include a map, schematic, or description of flow segments.

1. Surface description (table 3-1) s..essensess

2. Manning’s roughness coeff., n (table 3-1) ..

3. Flow length, L (total L < 300 ft) .......... ft
4, ‘Two-yr 24-hr rainfall, P2 ceeseeseasesnasens in
5. Land S1OPE, S eevvevesossvanrosncnsssnnssees FCL/EL
0.8
_ 0.007 (nL) + =
6. Tt 55 o0 Compute Tt ...... hr
P2 s
Shallow concentrated flow Segment ID

7. Surface description (paved or unpaved) .....

8. Flow length, L suveersosvsessasnescsssansane ft

9. Watercourse S1OPe, S seeesesssessssserveases LL/fL

10, Average velocity, V (figure 3=1) teevsveeres ft/s

1. 1= Sg%a*v Compute T, «evess hr + =
Channel flow Segment ;D

12, Cross sectional flow area, @ sececencsaccsns ftz

13. Wetted perimeter, Py, sesssssansacassarsonnes ft

4. Hydraulic radius, r = f— Compute ¥ soevees £t

15. C€hannel slope, s ......Y.................... fe/ft

16. Manning’s roughness coeff., B veeievrvennnns

7. v = llﬁg—Eiii—ilii Compute V «ovesos ft/s

18. Flow_length, L oseirteeroseisecosssessnerocnnas ft

19. T, = 36%6‘6 Compute T; seatee hr +

20. Watershed or subarea T, or Tt (add T, in steps 6, 11, and 19) ..vuvss

(210-VI-TR-55, Second Ed., June 1986)
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Project By Date
Location Checked Date
Circle one: Present Developed
1, Data:
Drainage BYEBA seess00a0s Am = miz (aCrES/640)
Runoff curve number .... CN = (From worksheet 2)
Time of concentration .. T, = hr (From worksheet 3)
Rainfall distribution type = (r, Ia, II, III)
Pond and swamp areas spread 9
throughout watershed ...... = percent of Am ( acres or mi“ covered)
Storm #1 | Storm #2 | Storm #3
2. FrequenCy D I I I R I R A A I I AT I A AT SR S R I yr
3. Rainfall, P (24=hOUT) seeerornsrscsncanae in
4, Initial abstraction, Ia cecesncinssnsanns in
(Use CN with table 4-1.)
So COmpUte Ia/P e 00 s st et s et s st s et atb e
6. Unit peak discharge, @  ........ tesesnars csm/in
(Use T, and Ia/P with exhibit 4= )
7o Runoff, Q sereeseccacrssnssvecssosssncasea in
(From worksheet 2).
8. Pond and swamp adjustment factor, F_ ....
(Use percent pond and swamp area
with table 4-2, Factor is 1.0 for
zero perceat pond and swamp area.)
9. Peak discharge, Gp eoeevers vesecenaes cene cfs
(Where q, = quAmQFp)
(210-VI-TR-55, Second Ed., June 1986)
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Worksheet 4: Graphical Peak Discharge method
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Project By Date
Location Checked Date
Circle one: Present Developed
BEREEN NN NN NN
Np ERENN
o ul
50
R a
; T A
¥ |
=] I
g | SRR ‘
5 !
o—f L 1
- !
m B ol i il R o [ skl s | S A — | i
g ‘
] T
0 T |
e T
HAT [ ;
- _ S O I IHRNNN [ |
i | L1 [
Detention basin storage
vs

1. Data: ? 6. J o oreetreereevences
Drainage area ....... = mi rooq
Rainfall distribution (Use — with figure 6-1)
type (1, I, IT, III) = 94

7. Runoff, Q ....e« in
lst 2nd (From worksheet 2)
stage stage
8. Runoff volume,
_ Ve eeevienns. ac-it

2. Frequency eesses YT (Vr = QAm53.33)

3. Peak inflow dis- 9. Storage volume,
charge, qQq e cfs VS cesvsasses ac—ft
(From worksheet 4 or 5b) VS

1/ Vg = V.G
4. Peak outflow dis~- r
charge, qQy veee cfs
10, Maxiwmum stage, Emax
(From plot)
q
5. Compute 2 ...
9
1/

‘Worksheet 6a: Detention basin storage,
peak outflow discharge (q,) known

2nd stage g, includes st stage qqe

(210-VI-TR-55, Second Ed., June 1986)
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Worksheet 6b: Detention basin peak outflow,
storage volume (V) known

Project By Date
Location Checked Date
Circle one: Present Developed
N 11 [ I 1 [ [ z
[IENERIN [ ! l NN [ \ !
T T i 1 [ ' !
- ; L4 ' ‘ |
i ] ! I
N A I I ; | |
T T Il I
P i { i [
B - 1L ! ] r '
H B i
° . !
§ |
o= { i
5 - - !
3 — ) ’ ‘
—~ - ]
[£3} : . il |
NN 1 T T
R ; [ j | ; ;
I t 1 —Ft i
] A R
] ; NN I
T ‘ ' T T T
Detention basin storage
v
1. Data: 9 6. Compute Vﬁ seresen
Drainage area esecsoss = mi r
Rainfall distribution
type (I, Ia, II, III) = q
Q
e == tiesseessssss In
i v
Ist 2nd (Use v and figure 6-1)
stage | stage r
8. Peak inflow dis-
2. Frequency ceeee. YT charge, q; .... cfs
(From worksheet 4 or Sb)
3. Storage volume, 1/
VS enseesesse ac ft 9. Peak outflow dis-
charge, q, ««+= cfs
4, Runoff, Q@ «ee.u. in 94
(From worksheet 2) (44 = 94(=))
94
5. Runcff volume,
V. eesseseses ac—ft 10. Maximum stage, Emax
v, = QA 53.33) (From plot)

2nd stage q, includes lst stage Qe

(210-VI-TR-55, Second Ed

., June 1986)
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Appendix F: Equations for figures and exhibits

This appendix presents the equations used in
procedure applications to generate figures and
exhibits in TR-55.

Figure 2-1 (runoff equation):

[P _ 0.2 1000 10)]

P + 0.8(1000 000 -10)
CN

where

Q = runoff (in),
P = rainfall (in), and
CN = runoff curve number.

Figure 2-3 (composite CN with connected
impervious area):

CN, = CNp + (Pimp/100X98 - CNy)
where

CN. = composite runoff curve number,
CN, = pervious runoff curve number, and
Pimp = percent imperviousness.

Figure 2-4 (composite CN with unconnected
impervious areas and total impervious area less
than 30%):

CN¢ = CNp + (Pimp/100X98 - CNpX1 - 0.5R)
where R = ratio of unconnected impervious area to
total impervious area.

Figure 3-1 (average velocities for estimating travel

time for shallow concentrated flow):

Unpaved V = 16.1345 ()05
Paved  V =20.3282 (s)05

where

V = average velocity (ft/s), and
slope of hydraulic grade line (watercourse
slope, ft/ft).

w
il

These two equations are based on the solution of
Manning’s equation (Eq. 3-4) with different
assumptions for n (Manning’s roughness coefficient)
and r (hydraulic radius, ft). For unpaved areas, n is
0.05 and r is 0.4; for paved areas, n is 0.025 and r is
0.2.

Exhibit 4 (unit peak discharges for SCS type I, IA,
I1, and III distributions):

log(qy) = Co + Cp log(T) + Cg [log(To)R

where
qu = unit peak discharge (csm/in),
T. = time of concentration (hr)
(minimum, 0.1; maximum,
10.0), and

Cop, C1, C2 = coefficients from table F-1.

Figure 6-1 (approximate detention basin routing
through single- and multiple-stage structures
for 24-hour rainfalls of the indicated type):

ViV = Cp + C1 (@o/ai) + C2 (qo/a)2 + C3 (qo/ai)?
where

Vo/Vy = ratio of storage volume (V) to
runoff volume (V,),
Qo/q; = ratio of peak outflow discharge
(qo) to peak inflow discharge
(q), and
Coy, Cy, Cp, C3 = coefficients from table F-2.

(210-VI-TR-55, Second Ed., June 1986) F-1



Table F-1.—Coefficients for the equation used
to generate exhibits 4-1 through 4-111

Rainfall
type L/P Co C; Cq
I 0.10 230550 -0.51429 -0.11760
0.20 223537  -0.50387 -0.08929
0.25 218219  -0.48488 -0.06589
0.30 2.10624  -0.45695 -0.02835
0.35 2.00303 -0.40769 0.01983
-0.40 1.87733  -0.32274 0.05754
0.45 1.76312 -0.15644 0.00453
0.50 1.67839 - 0.06930 0.0
IA 0.10 2.03250  -0.31583 -0.13748
0.20 1.91978  -0.28215 -0.07020
0.25 1.83842  -0.25543 - 0.02597
0.30 1.72657 -0.19826 0.02633
0.50 1.63417 -0.09100 0.0
11 0.10 2.55323 -0.61512 -0.16403
0.30 246532 . -0.62257 -0.11657
0.35 2.41896 -0.61594 -0.08820
0.40 2.36409 - 0.59857 -0:05621
0.45 2.29238 -0.57005 -0.02281
0.50 2.20282 -0.51599 -0.01259
11X 0.10 247317 -0.51848 -0.17083
0.30 2.39628 -0.51202  -0.13245
0.35 236477  -0.49735 -0.11985
0.40 2.30726 -0.46541 -0.11094
045 2.24876  -0.41314 -0.11508
0.50 -0.36803 -0.09525

2.17772

Table F-2.—Coefficients for the equation used to
generate figure 6-1

Rainfall ’
distribution Co Cy Cy Cs
(appendix B)
I, 1A 0.660 -1.76 1.96 -0.730
11, IIX 0.682 -143 1.64 -0.804
fU.S. GOVERNMENT PRINTING OFFICE 1 1986~624-060/661

F-2

(210-VI-TR-55, Second Ed., June 1986)

il b Al A N e i BE B BN B B e

v



Library

n Avenue

Charleston, SC 29405-2413

s Center

US Department of Commerce
2234 South Hobso

NOAA Coastal Service



